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© Novel HMG-CoA reductase inhibitors are useful as antihypercholesterolemic agents and are represented by 
structural formulae (I) or (II): 
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q wherein position 5 of the polyhydronaphthyl ring is singly or doubly bonded to oxygen or incorporated into 
LU a C3-7 carbocyclic ring. 
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5-OXYGENATED HMG-CoA REDUCTASE INHIBITORS 



BACKGROUND OF THE INVENTION 

Hypercholesterolemia is known to be one of the prime risk factors for ischemic cardiovascular disease, 
such as arteriosclerosis. Bile acid sequestrants have been used to treat this condition; they seem to be 
5 moderately effective but they must be consumed in large quantities , i.e. several grams at a time and they 
are not very palatable. 

MEVACOR® (lovastatin), now commercially available, is one of a group of very active antihyper- 
cholesteroiemic agents that function by limiting cholesterol biosynthesis by inhibiting the enzyme, HMG- 
CoA reductase. In addition to the natural fermentation products, mevastatin and lovastatin, there are a 
70 variety of semi-synthetic and totally synthetic analogs thereof. 

The naturally occurring compounds and their semi-synthetic analogs have the following general 
structural formulae: 



75 




wherein: 

R 3 is hydrogen, Ci- S alkyl or Ci-s alkyl substituted with a member of the group consisting of phenyl, 
dimethylamino, or acetylamino; and 

25 r- is 



30 




wherein Q is 

CH 3 . 

or 

45 , 

R s - C H; R 5 is H or OH; M is 
I 

- C HR 8 , R 6 is hydrogen or hydroxy; 

R 2 is hydrogen or methyl; and a, b, c, and d represent single bonds, one of a, b. c or d represents a double 
50 bond, or both a and c or both band d represent double bonds provided that whena is~a double bond, Q is 

CH 3 



2 
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H 



and when d is a double bond, M is 



70 



75 



I 

H 



U.S. Patent 4,517,373 discloses semi-synthetic hydroxy containing compounds represented by the 
above general formula wherein R* is 



20 



25 




AND 




U.S. Patent 4,537,859 and U.S. Patent 4.448,979 also discloses semi-synthetic hydroxy-containing 
compounds represented by the above general formula wherein FT is 



30 



35 



O M CH 2 




AND 



"•etc 



40 These compounds are prepared by the action of certain microorganisms on the corresponding non- 
hydroxylated substrates. One such organism described in U.S. 4,537,859 is of the genus Nocardia. 

U.K. Patent 2,075,013 discloses semi-synthetic hydroxy containing compounds represented by the 
above general formula wherein R" is: 



45 



I 

CH, 



50 




OH 



OH 



55 



wherein R 1 is H or Me, and R 2 is H or acyl. 

U.S. Patent Application Serial No. 048.136 filed May 15. 1987 discloses 6-substituted compounds of the 



.3 
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above general formula wherein R* is: 



5 



10 




wherein R is CH 2 OH, 

o o 

CK 2 0 C R*. C0 2 R 7 or C NR 8 R 9 ; and FT, R*. R 7 , R* and R 9 are broadly defined organic moieties. 
7 U.S. Patents 4,604.472 and 4,733,003 disclose compounds of the above formula wherein R* is: 



I 




wherein X represents a hydrogen atom or a 2-methylbutyry! group. Y represents a hydrogen atom or a 
methyl group and R 1 and R 2 are the same or different and each represents an oxygen atom or a group of 
3Q formula = N-OR 3 where R 3 is a hydrogen or alkyl moiety. 



PET AILED DESCRIPTION OF THE INVENTION 
35 This invention relates to HMG-CoA reductase inhibitors of formulae (I) and (\\): 



40 



46 




50 

(Numbering relates to positions in tetrahydronaphthyl ring), 
wherein: 

Ri is selected from: 
(1) Ci-io alkyl; 

55 (2) substituted Ci- 10 alkyl in which one or more substituent(s) is selected from 

(a) halogen, 

(b) hydroxy, 

(c) Ci-to alkoxy, 

4 
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(d) Ci-s alkoxycarbonyl, 

(e) Ci -s acyloxy, 
(0 cycloalkyl, 
(g) phenyl, 

5 (h) substituted phenyl in which the substituents are X and Y, 
(i) Ci -10 alkylS(0)„ in which n is 0 to 2. 
(j) C3-8 cycloalkylS(0) n , 
(k) phenylS(0) n , 

(!) substituted phenylS(0) n in which the substituents are X and Y, and 
10 (m) oxo; 

(3) C1-10 alkoxy; 

(4) C2-10 alkenyl; 

(5) C3-8 cycloalkyl; 

(6) substituted Ca-s cycloaikyl in which one substituent is selected from 
15 (a) Ci -10 alkyl 

(b) substituted C1-10 alkyl in which the substituent is selected from 

(i) halogen, 

(ii) hydroxy, 

(iii) Ct-io alkoxy, 

20 (iv) Ci -5 alkoxycarbonyl, 

(v) C1-5 acyloxy, 

(vi) phenyl, 

(vii) substituted phenyl in which the substituents are X and Y 

(viii) Ci-to alkylS(0)„, 

25 (ix) C3-8 cycloalkylS(0)„, 

(x) phenylS(0)„, 

(xi) substituted pheny!S(0)„ in which the substituents are X and Y, and 

(xii) oxo, 

(c) C1-10 aikylS(0) n , 

30 (d) C 3 -8 cycloalkylS(0) n , 

(e) phenylS(0) n , 

(f) substituted phenyiS(0) n in which the substituents are X and Y. 

(g) halogen, 

(h) hydroxy, 

35 (i) C1-10 alkoxy, 

0) Ci-s alkoxycarbonyl. 
(k) Ci -5 acyloxy, 

(I) phenyl, and 

(m) substituted phenyl in which the substituents are X and Y; 
40 (7) phenyl; 

(8) substituted phenyl in which the substituents are X and Y; 

(9) amino; 

(10) C1-5 alkylamino; 

(II) di(Ci-5 alkyl)amino; 
45 (12) phenylamino; 

(13) substituted phenylamino in which the substituents are X and Y; 

(14) phenyl Ci alkylamino; 

(15) substituted phenyl Ct -10 alkylamino in which the substituents are X and Y; 

(16) a member selected from 
50 (a) piperidinyl, 

(b) pyrrolidinyl, 

(c) piperazinyl, 

(d) morpholinyl, and 

(e) thiomorpholinyi; and 

55 (17) R10S in which Rio is selected from 

(a) C1-10 alkyl. 

(b) phenyl, and 

(c) substituted phenyl in which the substituents are X and Y; 
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R* is; 

(1) hydrogen; 

(2) Ci-io alkyl; and 

(3) substituted C1-10 alkyl in which one or more substituents is selected from 
5 (a) halogen, 

(b) hydroxy, 

(c) Ci-io alkoxy 

(d) Ct-s alkoxycarbonyl, 

(e) Ct-s alkylacyioxy, 
io (f) phenylacyloxy, 

(g) phenbxycarbonyl, 

(h) phenyl Ci -s alkylacyioxy, 

(i) phenyl Ci - 5 alkoxy, 
(j) amino, 

is (k) Ci-s alkylamino, 
(I) di(Ct -5 aikyl)amino, 
(m) phenylamino. 

(n) substituted phenylamino in which the substituents are X and Y; 
(o) phenyl Ci -5 alkylamino, 
20 (p) substituted phenyl Ci - 5 alkylamino in which the substituents are X and Y, 
(q) C3-8 cycloalkyl, 
(r) phenyl, 

(s) substituted phenyl in which the substituents are X and Y, 
(t) phenylS(0) n » 

25 (u) substituted phenyl S(0)„ in which the substituents are X and Y, 

(v) phenyl C, ~ 5 alkyl S(0)„, 

(w) C1-5 alkyiS(0) n ; 

(x) phenylaminoacyloxy, 

(y) Ct-salkylaminoacyloxy, 
30 (z) Ct- 5 alkylacylamino t 

(aa) di(phenylCi -salkyl)phosphonyl 

(bb) di(Ci-$aJkyi)phospbinyl 

(4) R* together with the carbon atom to which it is attached represents a C 3 - 8 carbocyclic ring- 
R 5 and R 6 independently are H, OH, OR 7 or R 5 and R 6 together with the carbon to which they are attached 
35 represent C = 0 or R 5 and R 6 together with the carbon to which they are attached represent a carbocyclic 
ring of 3 to 7 atoms; provided that when R 5 is H, R 6 is OH or OR 7 , and when R 5 is OH, R 6 is H and when 
Rs is OR 7 , Re is H; 
R? is 
O o 
40 - P RgRa, - C NR 8 R 9 , or 
OO 

• t 41 

- C -R 8t - C -0-R 8 , phenylCt^alkyl. Ci- S alkyl; 

R 8 and R 3 independently are H, C, - 3 alkyl, phenylC, - 3 alkyl or aryl wherein aryl is phenyl naphthyl pyridyl 
furanyl, thienyl or phenyl, naphthyl, pyridyl, furanyl or thienyl substituted with groups X and Y provided that 
45 when R 7 is 
O 

- C -O-R3, Rs is not H and when R 7 is 



50 X and Y are independently selected from: 

a) OH, 

b) halogen, 

c) trifluoromethyl, 

d) C,_ 3 alkoxy, 

55 e) Ci - 3 alkylcarbonyloxy, 

f) phenylcarbonyloxy, 

g) Ci- 3 alkoxycarbonyi, 

h) phenyloxycarbonyl, 



O 
11 

P -RgRs neither R 8 nor R 3 is H; 



6 
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i) hydrogen: 

j)Ci- 5 alkyl: 
Z is selected from 
(1) hydrogen; 
5 (2) Ct -salkyi; 

(3) substituted Ct -salkyi in which the substituent is selected from 

(a) phenyl, 

(b) dimethylamino, and 

(c) acetylamino, and 
70 (4) 2.3 hydroxypropyl; 

halogen is 
CI or F; 

a is a single bond or a double bond; provided that when a is a double bond and Rs or Rs is OH, the 
configuration of the 5-posrtion of the naphthyl ring is 5(R); or a pharmaceutically acceptable salt thereof. 
/5 Except where specifically defined to the contrary, the terms "aJkyl", "alkenyl", "acy!" "aryloxy" and 
"alkoxy" include both the straight-chain and branched chain species of the term. 

One embodiment of this invention is the class of compounds of formulae (I) and (II) wherein: 
Ri is selected from: 
(1) Ci-to alkyl; 

20 (2) substituted C1-10 alkyl in which one or more substituent(s) is selected from 

(a) halogen, 

(b) hydroxy, 

(c) Ci-to alkoxy, 

(d) Ci -s alkoxycarbonyl. 
25 (e) C1-5 acyloxy. 

(f) C3-8 cycloalkyl, 

(g) phenyl, 

(h) substituted phenyl in which the substituents are X and Y, and 

(i) oxo; 

30 (3) C3-8 cycloalkyl; 

(4) substituted C3-8 cycloalkyl in which one substituent is selected from 

(a) Ci-to alkyl, 

(b) substituted Ct - to alkyl in which the substituent is selected from 
(i) halogen, 

35 (ii) hydroxy, 

(iii) Ct-10 alkoxy 

(iv) C1-5 acyloxy, 

(v) Ci -5 alkoxycarbonyl, 

(vi) phenyl, 

40 (vii) substituted phenyl in which the substituents are X and Y, and 
(viii) oxo, 

(c) halogen, 

(d) hydroxy, 

(e) C1-10 alkoxy, 

45 (f) Ct -5 alkoxycarbonyl, 

(g) Ci -5 acyloxy, 

(h) phenyl, 

(i) substituted phenyl in which the substituents are X and Y; 

(5) phenylamino; 

so (6) substituted phenylamino in which the substituents are X and Y; 

(7) phenylCt -ioalkylamino; and 

(8) substituted phenyl Ci-to alkylamino in which the substituents are X and Y; 
R* is; 

(1) hydrogen; 
55 (2) Ci-to alkyl; 

(3) substituted C1-10 alkyl in which one or more substituents is selected from: 

(a) halogen, 

(b) hydroxy, 

7 
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(c) amino; 

(4) CH2R12 in which R12 is selected from: 

(a) Ci -5 alkoxy, 

(b) (C1 -5) alkoxy carbonyl, 
5 (c) C^ -5 alkylacyloxy, 

(d) phenylacyloxy, 

(e) phenoxycarbonyt, 

(f) phenylCi-salkyl, 

(g) phenylCi -5 alkoxy 
70 (h) C1 -saikylamino, 

(i) di(Ci -salkyl)amino, 
0) phenyfamino, 

(k) substituted phenylamino in which the substituents are X and Y, 
(I) phenyl Ci - 5 alkylamino, 
15 (m) substituted phenyl C1 -5 alkyl amino in which the substituents are X and Y, 
(n) C3-8 cycloalkyi, 
(o) phenyl, 

(p) substituted phenyl in which the substituents are X and Y, 
(q) phenylS(0) n 

20 (r) substituted phenylS(0)„ in which the substituents are X and Y, 

(s) phenyl Ci-s alkylS(0) n , 

<t)C,- 5 alkyiS(0) n , 

(u) phenylaminoacyloxy, 

(v) Ci -5 alkylaminoacyloxy, 
25 (w) Ci -5 alkylacylamino, 

(x) di(pheny!Ci -5aikyl)phosphonyl, 

(y) di(Ci- 5 alkyl)phosphinyl; 

(5) R* together with the carbon atom to which it is attached represents a cyclopropane ring; 
Rs and R 6 independently are H, OH, OR 7 or R 5 and R e together with the carbon to which they are attached 
30 represent C -O or R 5 and R s together with the carbon to which they are attached represent a cyclopropane 
ring; provided that when R 5 is H, R 6 is OH or OR 7 , and when R 5 is OH, R 6 is H. and when R 5 is OR 7 ; R 6 is 
H; 

R7 is 

o o 

35 - P -R 8 R 9r - C -NR 8 R 3 

O O 
n it 

- C -R 8 , - C -0-R 8 , -phenylCi- 3 alkyl, Ci- S alkyl; 

R 8 and R 9 independently are H t Ci- 3 alkyl t phenylCi - 3 alkyl or aryl wherein aryl is phenyl naphthyl, pyridyl, 

furanyl, thienyl or phenyl, naphthyl, pyridyi, furanyl or thienyl substituted with a groups X and Y provided 

40 that when R 7 ; is 

O 
11 

- C -0-R 8 , R 8 is not H and when R 7 is 
O 

- P -R 8 R 3 neither R 3 nor R 3 is H; 

45 X and Y are independently selected from: 

a) OH, 

b) F, 

c) trifluoromethyl, 

d) Ct-aalkoxy, 
so e) hydrogen; 

f) C,-5 alkyl. 

In one subclass are the compounds of formulae (I) and (II) wherein: 
R1 is Ct-toalkyl; and 
R* is CH 3 , H. or CH 2 phenyL 
55 Illustrative of this subclass are those compounds of formulae (I) and (II) wherein; 



OOO 
it 



R 7 is 
O 

- P R 8 R 9 , - C NR 8 R 9 - C -O-Rs. C t -5 alkyl or phenylC, - 3 alkyl; 

8 
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Rs and Ra independently are H, Ci-aalkyl. phenyl Ci-3alkyl or aryl wherein aryl is phenyl or naphthyl or 

phenyl or naphthyl substituted with X; 

Further illustrating this subclass are those compounds wherein: 

Ri is 2-butyl or 2-methyl-2-butyl; 
5 R* is CH 3 . 

Exemplifying this subclass are the following compounds: 

6(RH2-[8(Sh(2,2-dimethylbutyryloxy)-2(S)-methyl-5(R)-hydroxy-6(R)-methyl-1, 2,3,4,4a(R),5,6,7,8,8a(R)- 

decahydronaphthyl-1(S)]ethyl]-4<R)-hydroxy-3,4,5,6-tetrahydro-2H-pyran-2-one; 

6(R)-[2-[8(SH2.2-dimethylbutyryloxy)-2(S)-methyl-5(R)-benzyIaminocarbonyloxy-6(R 
w ,5,6,73 J 8a(RHecahydronaphthyl-1(S)]ethylH(R)-hydroxy-3,4,5 t 6-tetrahydro-2H-pyran-2-one; 

6(RH2-[8(SH2.2<iimethylbutyryloxy)-2(S)-meth^ 

,5 t 6,7,8,8a(R)^ecahydronaphthyM(S)]e^^ 

6(RH2-[8(S)-(2,2<limethylbutyry!oxy>^^ 

,5.6 f 7,8.8a(RHecahydronaphthyM(S)]ethyl]-4(R)-hy 
/5 6(RH2-{8(SM2,2-dimethylbutyryloxy)-2(S)-me^ 

,5 f 6.7,8.8a(R)-decahydronaphthyM(S)]ethylH^ 

6(RH2-[8(SH2,2-dimethylbutyryloxy)-2(S)-methyl-5(R)-hydroxy-6(S)-methyl-1 ,2,3,4,4a(R) f 5,6 t 7,8,8a(R)- 

decahydronaphthyl-1(S)]ethylH(R)-hydroxy-3,4,5 f 6-tetrahydro-2H-pyran-2-one; 

6(RM2-[8(S)-(2,2<limethylbutyryioxy)-2(S)^ 

20 decahydronaphthyl-1(S)]ethylM( R )- n y^ 

6(R)-{2-{8(SH2,2-dimethylbutyryloxy)-2(S)HTiethyl-5^xcK6(R)-methyl-1 # 2,3,4,4a(R),6,7,8.8a(R)- 

nonahydronaphthyl-1(S)}ethyl}-4(R)-hydroxy-3.4,5,6-tetrahydro-2H-pyran-2-one; 

6(R)-{2-{8(SM2,2-dimethylbutyryloxy 

nonahydronaphthyl-1(S)}ethyl}-4(R)-hydroxy-3,4 f 5,6-tetrahydro-2H-pyran-2-one; 

25 6(RH2-f8(SM2,2^imethylbutyryloxy)-2(S)-me 

octahydronaphthyl-^SJJethyl^R^hydroxy-S^.S.S-tetrahydr^H-pyran^-one; and the corresponding ring 

opened dihydroxy acids and esters thereof. 

In a second subclass are the compounds of formula (I) and formula (II) wherein: 

Ri is Ci-ioalkyl; and 

30 R* is CH 2 OH, or pheny lacy loxy methyl. 

Illustrative of this subclass are those compounds of formulae (I) and (II) wherein; 

R 7 is 

O O 
it n 

- P RsRe, - C NRsRg. Ci- 5 alkyl or pheny ICi -3alkyl; 
35 R 8 and R 9 independently are H, Ct- 3 -alkyl. phenylCi - 3 alkyl, or aryl wherein aryl is phenyl or naphthyl or 
phenyl or naphthyl substituted with X: 

Further illustrating this subclass are those compounds wherein: 
Ri is 2-butyl or 2-methyl-2-butyl; 
R* is CH 2 OH. 

40 Exemplifying this subclass are the following compounds: 
6<RH248(S)-(2,2<iimethylbutyryloxy^^ 

(R)-decahydronaphthyM (S)]ethyl]-4(R)-hydroxy-3,4 f 5,6-tetrahydro-2H-pyran-2-one; 

6(RH2-[8(S)-(2,2-dimethylbutyryloxy)-2(S)-methyl-5(R)-ben2ylaminocarbonyloxy-6(R)-hydroxymethyl- 
1,2,3.4.4a(R).5.6.7,a8a(R)-decahydronaphthyl-1 (S)]ethyl]-4(R)-hydroxy-3,4,5.6-tetrahydro-2H-pyran-2-one; 
45 6(RH2-[8(S)-(2.2-dimethylbutyryloxy)-2(S)-methyl-5(R)-diphenylphosphinyloxy-6(R)-hydroxymethyl- 

1,2,3.4,4a(R),5 ( 6,7,8,8a{R)-decahydronaphthyl-1 (S)]ethyl]-4(R)-hydroxy-3,4 t 5,6-tetrahydro-2H-pyran-2-cne; 

6(RM248(SM2.2<limethylbutyryloxyh2(S)-meto^^ 

(R),5.67.8,8a(RHecahydronaphthyM^ 

6(RH2-[8(S)-(2.2-dimethylbutyryloxy)-2(S)-methyl-5(R)-dibenzylaminocarbonyloxy-6(R)-hydroxymethyl- 
so 1,2A4,4a(R) t 5,67.8,8a(R>decahydronaphthyM(S)]eth^ 

6(RH2H8(S)-(2 f 2-dimethylbutyryloxyh2(S)-methyl-5(R)-hydroxy-6(Shhydroxymethyl-1,2,3,4.4a(R),5.^ 
(RHdecahydronaphthyl-ltSJIethyll^tR^hydroxy-S^.S.S-tetrahydro^H-pyran^-one; 

6(RH2-[8(S)-(2,2^imethylbutyryloxy)-2(S)-methyl-5(S)-hydroxy-6(S)-hydroxymethyl-l ,2.3.4,4a(R),5,6,7,8,8a- 
(R)-decahydronaphthyM (S)]ethylH(R)-hydroxy-3,4 t 5,6-tetrahydro-2H-pyran-2-one; and the corresponding 
55 ring opened dihydroxy acids and esters thereof. 

The compounds of formula (I) are prepared from lovastatin or mevastatin or a 6-desmethyl-6- 
hydroxymethyl or 8-acyloxy analog thereof, following the outline in Schemes 1 and 2. 
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SCHEME 1 ( continued > 




0-8) 

R*' = CH 3 or CH20Si(Me)2C4.H 3 -t, or H t T is a hydroxy protecting group such as tert-butyldimethylsilyl, 
tert-butyidiphenylsilyl, trimethylsilyl, triethylsilyl, triisopropylsilyl or tetrahydropyranyl. 

Compound (1-2) is prepared from lovastatin by a reduction of the 3,4 double bond following the 
procedure detailed in EP 306210 (equivalent to US serial no. 092,804, filed September 3, 1987). The 
lactone hydroxy! may be protected or unprotected during this reduction. Where FU is 6-hydroxymethyl or a 
protected hydroxymethyi, the conversion of 6-methyl to 6-hydroxymethyl can be accomplished following the 
procedure in S.N. 254,525, filed October 6, 1988. The hydroxy! group in the lactone ring and at the 6- 
position of the polyhydronaphthyl ring may be protected (TO) using a silyl protecting group such as tert- 
butyldimethylsilyl, following the procedure in U.S. Patent 4,444,784. Where the acyl moiety is other than 2- 
methylbutyryl the acyl group of lovastatin may be hydrolyzed and the hydroxy! group reesterified with an 
appropriate alkanoyl halide following the procedure in U.S. Patent 4,444,784. The alkanoyl halide can be 
formed by standard transformations such as substitution with an alky! moiety or other appropriate 
electrophile at an acidic C-H site on an available starting material. 

The monoene (1-2) is converted to the bromohydrin (1-3) using NBS(N-bromosuccimide)/THF/DMSO. 
The bromohydrin (1-3) is oxidized to the intermediate bromoketone (1-4) with pyridinium chlorochromate 
(PCC) followed by reductive debromination in THF/acetic acid in the presence of zinc to afford ketone (1-5). 
Reduction of the ketone (1-5) with NaBH* in THF/H2O gave the epimeric 5-hydroxy derivatives (1-6). This 
reduction may be carried out on the hydroxy I protected ketone (1-5) or the unprotected ketone where T is 
H, preferred route is on the protected ketone where T is not H. The benzyl urethane (1-7) is prepared by 
treating the alcohol (1-6) with benzyl isocyanate in DMF in the presence of CuCI. The alcohol (1-6) can also 
be treated with £-methoxy styrene in CH2CI2 in the presence of camphorsulfonic acid (CSA) to yield a Z- 
enol ether which is reduced with H 2 on 10% Pd/C in ethyl acetate to afford the phenethyl ether (1-9). The 
phosphinate (1-8) is prepared from the alcohol (1-6) by treatment with diphenylphosphinic chloride and 4- 
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15 



dimethyfaminopyridine (DMAP) in CH2CI2. Dibenzylurethanes (1-10) are formed from the initial treatment of 
alcohol (1-6) with phosgene followed by reaction with dibenzylamine. The 5-aicohol moiety of compound (1- 
6) can also be converted to the ester, carbonate and ether functionalities by standard chemical transforma- 
tions. 

The 6-hydroxymethyl moiety is converted to a 6-iodomethyl moiety by iodination of the hydroxyl (e.g. 
iodine, triphenylphosphine, imidazole) followed by substitution or radical mediated coupling with an alkyl or 
heteroatom moiety which results in the elaboration of CH 2 I to R*. One example of such methodology is the 
cross-coupling reaction between an alkyl halide and an organometallic reagent (e.g. aikyl iodides with 
lithium dialkyl copper-Posner, Org. React 22, 253-400 (1975)). 

.Copending U.S. Patent Application S.r?T254,525 filed October 6, 1988, discloses a method of preparing 
the 6-a-desmethyi 6^-methyl lovastatin derivative which can be employed as a starting material in the 
above scheme. Alternatively removal of the silyl protecting T of the 6-a-methy! ketone (1-5) followed by 
treatment with 1 ,8-dia2abicycio [5.4,0] undec-7-ene (DBU) results in the 6-jS-methy! ketone (1-5) which after 
reprotection of the lactone hydroxy group and treatment with NaBH* gives a mixture of the 6-£-methyl-5(S)- 
hydroxy compound (1-6) and the 6-£-methyl-5(R)-hydroxy compound (1-6). 

The methodology of Scheme 2 may be employed where the compounds of Formula (I) contain a 
double bond in the 3,4 position. 
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The hydroxyl protected diene (1-1) is converted to epoxides (2-2) and (2-3) by treatment with m- 
chloroperoxybenzoic acid at about o/C. Epoxide (2-2) is then treated with boron trifluoride etherate to form 
the enone (2-4). The ketone moiety is reduced with NaBH* and the lactone hydroxyl deprotected using 
tetrabutylammonium fluoride to form alcohol (2-5). As described above, the reduction with NABH* may be 
carried out on the protected or unprotected (T = H) ketone: The 5-alcohol moiety of compound (2-5) can 
be further treated to form the OR7 moieties as described in Scheme 1. 

Alternatively the double bond may be inserted following the methodology of Scheme 3. 
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The bromoketone (1-4). formed as an intermediate in Scheme 1, is isolated and dehydrobrominated 
with pyridine at about 60 "C to form the eneone (3-2). Thiophenol is added to the olefin of (3-2) to form 
compound (3-3). which then undergoes oxidative elimination with m-chloroperoxy benzoic acid to form 
compound (3-4). Ketone (3-4) can be deprotected (3-5) and reduced to alcohol (3-6) which can by standard 
5 chemistry be converted to any of the OR? moieties described above. 

Where the reaction conditions of the above noted chemical transformations would be deleterious to the 
substituents in the 8-acyloxy moiety, the acetoxy group can be employed as a protecting group which after 
the elaboration of the 5-position can be removed by hydrolysis to give the 8-hydroxy derivative which then 
can be acylated according to the general procedures described in U.S. Patent 4,661,483. 
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T is a hydroxy! protecting group such as i£i±-buty1 dimethyl si 1 yl 



Where the product formed by the above described synthetic pathways is not the desired form of that 
55 compound, then that product may be subjected to one or more further reactions sJ^X^S 
d.s,lylat,on, salrf.cat.on. esterification, acylation, ammonolysis or lactonization by conventional methods 

Preferred metal salts are salts with alkali metals, such as sodium or potassium, salts with alkaline earth 
metals, such as calcium, or salts with other metals such as magnesium, aluminum, iron, zinc copper nlk^ 
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or cobalt, of which the alkali metal, alkaline earth metal, magnesium and aluminum salts are preferred, the 
sodium, calcium and aluminum salts being most preferred. 

Preferred amino acids to form amino acid salts are basic amino acids, such as arginine, lysine, a,/S- 
diaiminobutyric acid or ornithine. 

5 Preferred amines to form amine salts include t-octylamine, dibenzylamine, ethylenediamine, mor- 

pholine. and tris(hydroxymethyl)aminomethane. Also preferred is ammonia to form the ammonium salt. 

Esters are preferably the alkyl esters, such as the methyl, ethyl, propyl, isopropyl. butyl, isobutyl. or 
pentyl esters, of which the methyl ester is preferred. However, other esters such as phenylCi -5 alkyl, 
dimethylamino-Ci-salkyl, or acetylaminoCi- 5 aikyl may be employed if desired. 

70 Metal salts of the carboxylic acids of formula (II) may be obtained by contacting a hydroxide, carbonate 
or similar solvent with the carboxylic acid of formula (II). The aqueous solvent employed is preferably water, 
or it may be a mixture of water with an organic solvent, preferably an alcohol (such as methanol or ethanol), 
a ketone (such as acetone), an aliphatic hydrocarbon (such as hexane) or an ester (such as ethyl acetate). It 
is preferred to use a mixture of a hydrophilic organic solvent with water. Such reactions are normally 

75 conducted at ambient temperature but they may, if desired, be conducted with heating or cooling. 

Amine salts of the carboxylic acids of formula (II) may be obtained by contacting an amine in an 
aqueous solvent with the carboxylic acid of formula (II). Suitable aqueous solvents include water and 
mixtures of water with alcohols (such as methanol or ethanol), ethers (such as diethyl ether and 
tetrahydrofuran), nitriles (such as acetonitrile) or ketones (such as acetone); it is preferred to use aqueous 

20 acetone as the solvent for this reaction. The reaction is preferably carried out at a temperature of ambient 
or below, more preferably a temperature of from 5* to 10 " C. The reaction immediately goes to completion. 
Alternatively, a metal salt of the carboxylic acid of formula (II) (which may have been obtained as described 
above) can be dissolved in an aqueous solvent, after which a mineral acid salt (for example the 
hydrochloride) of the desired amine is added, employing the same reaction conditions as when the amine 

25 itself is reacted with the carboxylic acid of formula (II) and the desired product is then obtained by 
metathesis. 

Amino acid salts of the carboxylic acids of formula (II) may be obtained by contacting an amino acid in 
aqueous solution with the carboxylic acid of formula (II). Suitable aqueous solvents include water and 
mixtures of water with alcohols (such as methanol or ethanol) or ethers (such as tetrahydrofuran). 
30 Esters, preferably alkyl esters, of the carboxylic acids of formula (II) may be obtained by contacting the 
carboxylic acid of formula (II) with an appropriate alcohol, preferably in the presence of an acid catalyst, for 
example a mineral acid (such as hydrochloric acid or sulphuric acid), a Lewis acid (for example boron 
trifluoride) or an acidic ion exchange resin. The solvent employed for this reaction is not critical, provided 
that it does not adversely affect the reaction; suitable solvents include the alcohol itself, benzene, 
35 chloroform, ethers and the like. Alternatively, the desired product may be obtained by contacting the 
( carboxylic acid of formula (II) with a diazoalkane, in which the alkane moiety may be substituted or 
unsubstituted. This reaction is usually effected by contacting the acid with an ethereal solution of the 
diazoalkane. As a further alternative, the ester may be obtained by contacting a metal salt of the carboxylic 
acid of formula (II) with a halide, preferably an alkyl halide, in a suitable solvent; preferred solvents include 
40 dimethylformamide, tetrahydrofuran, dimethylsu If oxide and acetone. Finally, esters may also be obtained 
from the lactone of formula (I) by reaction with an appropriate alkoxide in an absolute alkanol. All of the 
reactions for producing esters are preferably effected at about ambient temperature, but, if required by the 
nature of the reaction system, the reactions may be conducted with heating or cooling. 

Lactones of the carboxylic acids of formula (I) may be obtained by lactonizing the carboxylic acids of 
45 formula (II) under ordinary conditions known to one skilled in the art. 

The intrinsic HMG-CoA reductase inhibition activity of the claimed compounds is measured in the in 
vitro protocol published in J. Med. Chem. , 28, p. 347-358 (1985). ~~ 
For estimation of relative inhibitory potencies, compactin (i.e., mevastatin) was assigned a value of 100 
and the IC50 value of the test compound was compared with that of compactin determined simultaneously 
50 in the published in vitro protocol. 

Representative of the intrinsic HMG-CoA reductase inhibitory activities of the claimed compounds are 
the following relative potencies for compounds of formula (I): 
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Relative 

Compound Potency 

6(R)-[2-[8(S)-(2,2-dimethylbutyryloxy)« 300 
2 ( S ) -methyl-5 (R)-d i phenylphosphinyloxy- 
6(R)-methyl-l,2,3,4,4a(R),5,6,7,8 > 8a(R)- 
decahydronaphthyl~l(S)3ethyl]-4(R)-hydroxy« 
3,4,5, 6-tetrahydro-2H-pyran-2-one . 
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Compound 



Relative 
Potency 



6<R)-[2-[8<S)-<2,2-dimethylbutyryloxy)- 
2 ( S )-methyl-5 ( R)-benzylaminocar bony ioxy- 
6<R)-methyl-l , 2 , 3 , 4 , 4a(R) , 5 , 6 , 7 , 8 , 8a(R)- 
decahydronaphthyl-1 ( S ) ] ethyl ]-4(R)-hydroxy- 
3,4,5, 6-tetrahydro-2H-pyran-2-one 



360 



6(R)-[2-[8(S)-(2,2-dimethylbutyryloxy)- 300 
2 ( S )-methyl-5 <R)- ( l-phenylethyl-2-oxy )- 
6<R)-methyl-l, 2,3.4, 4a(R), 5. 6,7,8, 8a(R)- 
decahydronaphthyl-l(S)3ethyl]-4(R)-hydroxy- 
3 ,4,5, 6-tetrahydro-2H-pyran-2-one 

6<R)-[2-[8(S)-(2,2-dimethylbutyryloxy)- 94 
2(S)-methyl-5(R)-dibenzylaminocarbonyloxy- 
6 (R)-methyl-l , 2 , 3 , 4 , 4a (R) , 5 , 6 , 7 , 8 , 8a(R)- 
decahydronaphthyl-l(S)] ethyl ]-4(R)-hydroxy- 
3,4,5, 6-tetrahydro-2H-pyran-2-one 

6(R)-[2-[8(S)-(2,2-dimethylbutyryloxy)- 50 
2(S)-methyl-5, <R)-hydroxy-6<R)-methyl- 
1, 2,3,4, 4a(R), 5, 6,7,8, 8a(R)-decahydro- 
naphthyl-1 ( S ) ] ethyl ] -4 ( R )-hyd roxy- 
3,4,5, 6-tetrahydro-2H-pyran-2-one 

6(R)-C2-C8(S)-(2,2-dimethylbutyryloxy).- 99.6 . 

2(S)-methyl-5<R)-hydroxy-6(S)-methyl- 
l,2,3,4,4a(R),5,6,7,8 , 8a(R)-decahydro- 
naphthyl-1 ( S ) ] ethyl ] -4 ( R ) -hyd r oxy- 
3,4,5, 6-tetrahydro-2H-pyran-2-one 
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Compound 



Relative 
Bateacy 



;o 



6(R)^[2-[8<S)-(2,2-dimethylbutyryloxy)- 
2 ( S )-methyl-5 ( S )-hyd roxy-6 ( S )-methyl- 
1,2,3,4, 4a(R) , 5,6,7,8, 8a<R)-decahydro- 
napht hy 1-1 ( S ) ] e thyl ] -4 ( R ) -hyd r oxy- 
3,4,5, 6-tetrahydro-2H-pyran-2-one 



11.1 
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6(R)-C2-C8(S)-<2,2-dimethylbutyryloxy)- 125 
2 ( S >-methyl-5-oxo-6 (R)-methyl- 
1,2,3,4, 4a(R) ,6,7,8, 8a<R)-nonahydro- 
20 naphthyl-l( S ) ] ethyl ] -4 (R)-hydroxy- 

3,4,5, 6-tetrahydro-2H-pyran-2-one 
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6(R)~[2-C8(S)-(2,2-dimethylbutyryloxy)- 100 
2 ( S ) -methyl-5- < R) -hy d r oxy- 6 <R) -methyl - 
l,2,4a(R) ,5,6,7,8,8a<R)-octahydro- 
naphthy 1-1 ( S ) ] ethyl ] -4 < R ) -hyd r oxy- 
3,4,5, 6-tetrahydro-2H-pyran-2-one . 

The compounds of this invention are useful as antihypercholesterolemic agents for the treatment of 
arteriosclerosis, hyperlipidemia, familial hypercholesterolemia and like diseases in humans. They may be 
adm.n.stered orally or parenterally in the form of a capsule, a tablet, an injectable preparation or the like It 
is usually desirable to use the oral route. Doses may be varied, depending on the age. severity body 
we.ght and other conditions of human patients but daily dosage for adults is within the range of from about 
10 mg to 2000 mg (preferably 10 to 100 mg) which may be given in two to four divided doses 

The compounds of this invention may also be coadministered with pharmaceutical^ acceptable 
nontox,c cationic polymers capable of binding bile acids in a non-reabsorbable form in the gastrointestinal 
tract. Examples of such polymers include^ cholestyramine; coletfpol arid polyfmethyl-(3- 
tr.methylaminopropyl)imino-trimethylene dihalidej. The relative amounts of the compounds of this invention 
and these polymers is between 1:100 and 1:15,000. 

Included within the scope of this invention is the method of treating arteriosclerosis, familial hyper- 
cholesterolemia or hyperlipidemia which comprises administering to a subject in need of such treatment a 
nontox.c. therapeutically-effective amount of the compounds of formulae (I) or (II) or pharmaceutical 
compositions thereof. 

Also included within the scope of the present invention is the process for the formation of the 5-hydroxy 
compound wherein a is a single or a double bond. Further included within the scope of this invention are 
the intermediate compounds (1-4) and (3-2). 

The following examples illustrate the preparation of the compounds of the formulae (I) and (II) and their 
incorporation ,nto pharmaceutical compositions and as such are not to be considered as limitinq the 
invention set forth in the claims appended hereto: 

EXAMPLE 1 
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Preparation of 6(RH248(SH2.2Klimethylbuty^ 

,5,6.7,8.8a(R)-decahydronaphthyl-1(S)]efr^^ (1-6) 

Step 1: Preparation of 6(RH2-(8(SH2,2-dimethyibutyryloxy)-2(^^^ 
octahydronaphthyl-1(S)]ethyl}^R)-hydroxy-3,4,5 > 6-tetrahydr^ (1). 

Nitrogen was bubbled through a solution of 50% toluene in absolute ethanol (300 mL) for 5 minutes. 
Wilkinson's catalyst (5.0 g, 33%/wt.) was added to the solvent and the mixture reduced at room temperature 
under 50 psi H2 for 1 hour. Simvastatin (15 g, 36 mmol) was added and the resulting pale yellow solution 
reduced at room temperature under f-fe (60 psi) for 40 hours. The mixture was concentrated and the residue 
heated in toluene (700 mL) at 60* C in the presence of thiourea (5.0 g. 64 mmol) for 1.5 hours. The mixture 
was cooled to 0*C (ice bath), filtered, and concentrated. The residue was diluted with 50% EtOAc/hexane 
and passed through a pad of silica (-250 cc) to give 2 as a beige solid; mp = 128-129* C (ethyl 
acetate/hexane); TLC R f = 0.65 (EtOAc); 'H NMR (NMR spectra were measured on a Varian XL-300 
spectrometer) (CDCI3) 5 5.36 (bs. 1H), 5.30 (m,1H). 4.58 (m,lH), 4.33 (m,1H), 2.68 (dd.J = 17 and 5Hz f 1H), 
2.68 (m,1H), 2.59 (dd. J = 17 and 4Hz,1H). 2.30-1.20 (m), 1.13 (s.3H), 1.12 (s.3H), 1.05 (d. J = 7Hz,3H), 
0.87 (d, J = 7HZ.3H), 0.82 (t, J = 7Hz,3H). 

Step 2: Preparation of 6(R)>{2-[8-(S)'(2,2-dimethylbutyryloxy)-2(S),6(R)-dimethyM,2 T 3,4 t 5,7 t 8 t 8a(Rh 
octahydronaphthyl-1(S)]ethyl]^RHert-buty^^ (2) 

To a stirred solution of alcohol 1 (5.0 g, 11.9 mmol), imidazole (1.8 g, 26.2 mmol) and dry DMF (30 mL) 
at 25* C was added tert-butyldimethylsiiyl chloride (2.0 g, 13.0 mmol). After 4 hours the reaction mixture 
was diluted with petroleum ether, washed with H 2 0 (2X) and brine, dried (MgSO*), and concentrated to give 
the siiyl ether 2 as a colorless oil ; TLC Rf = 0,70 (50% ether/pet ether); T H NMR (CDCb) * 5.39 (m, 1H.) 
5.28 (m, 1H). 4.57 (m. 1H), 4.27 (m, 1H), 2.57 (m t 2H), 2.20-1.20 (m), 1.15 (s, 3H), 1.14 (s, 3H), 1.07 (d, J = 
7Hz, 3H). 0.86 (d, J = 7Hz t 3H), 0.82 (t, J = 7Hz. 3H). 




Step 3: Preparation of 6(R)-(2-(8(SH2,2-dimethylbutyryloxy)-2(S)-methyl-4a(S)-bromo-5(S)-hydroxy-6(R)- 
methyl-1,2,3,4 t 5,6,7,8,8a(R)-nonahydronaphthyf-1 (S)]-ethyl]-4(RHert-butyldimethylsilyloxy«3 > 4,5,6'tetrahydro- 
2H-pyran-2-one (3) 

To a stirred solution of 6(RH2-t8(SH2 l 2-dimethylbutyryioxy)-2(S)-methyi-6(R):methyl-1,2,3,46,7,8.8a(R)- 
octahydronaphthyl-1(S)]emyl]-4(R)-tert-buty!dimethylsiiyloxy-3,4,5,6-tetrahydro-2H-pyran- 2-one (95 mg, 
0.23 mmol), DMSO (1.0 mL), THF (0.5 mL). and H2O (12 uL, 0.7 mmol) at 5*C was added N- 
bromosuccinimide (NBS) (61 mg, 0.33 mmol). After 1 hour the yellow reaction mixture was diluted with 
ether, washed with H 2 0, saturated NaHCCh and brine, dried (MgSO*), and concentrated. Flash chromatog- 
raphy (silica, 30% EtOAc/hexane) furnished the bromohydrin as a colorless oil. 

'H NMR (CDCI 3 ) 5 5.08(m. 1H), 4.54(m, 1 H), 4.26(m, 1H), 4.13(d, J = 3 Hz.1H). 2.63-2.48(rn, 2H), 2.35-1.1- 
(m), 1.31(d, J = 6 Hz, 3H), 1.13(S, 3H), 1.12(5, 3H), 0.87(s, 9H), 0.8(m, 6H) 0.05(s. 3H)/0.'04(s,3H). 



Step 4: Preparation of 6(RH2-[8(S)-(2 t 2-dimethyibutyryloxy)-2(s)-methyl-4a(S)-bromo-5-oxo-6(R)-methyl- 

1,2,3,4,6,7,8,8a(R)-octahydronaphthyl-^ 

2-one(4) 

To a stirred mixture of compound 3 (2.4 g, 3.8 mmol), 4A sieves (2.5 g), and dry CH2CI2 (19 ml) at 0* C 
was added pyridinium chlorochromate (PCC) (3.2 g, 14.8 mmol). After stirring for 30 minutes, the icebath 
was removed with continued stirring for 30 minutes. The reaction mixture was diluted with ether and filtered 
through a celite pad into a filtration flask containing acetic acid (0.8 mL, 14.0 mmol). Concentration at 10* C 
gave the crude bromoketone 4. Flash chromatography (silica, 15% EtOAc/hexanes) gave compound 4 as a 
solid (m.p. 85-87* C). 

'H NMR (CDCb) 6 5.24(m,1H), 4.60(m,1H), 4.32 (m.1H), 2.75(m,1H), 2.62(m,2H), 2.40-1. 20(m), 1.24- 
(d,J=7Hz,3H), 1.21(s,3H), 1.19(s,3H),0.91(s,9H). 0.89(m,6H), 0.1 1(s.3H),0.10(s,3H). 
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f|gfi * epara »°" °1 f(R)-C2-[8(SH2.2.di methylbutyryloxv).2(S)-methy|.5-oxo.6( R).methvl.l P 3 * 4 a /Pi. 
•^■WRJ-nonahydronaphthy.^ 

The crude bromoketone 4 (2.6 g. 3.8 mmoi) was dissolved in THF/HOAc (38 mL) followed bv treatment 
wrth z,nc (0.74 g, 11.4 mmo.) at ambient temperature. After 1.0 hour of vigorous sSg theTelcTon 

m jrz::*™:^oT r ths exc9ss zinc removed by fntrati ° n - The ««• ^ s rjsrss 

S^sT.JSff^^-SPST 1 - RaSh Chrom3t ^ (silica. 15% EtOA.hexanes) gale 
'H NMR (CDCfe) 5 5.31 (m, 1H). 4.60(m, 1H). 4.29(m,1H), 2.58(m,2H), 2.24-1. 20(M) 1 24(d J = 7Hz3H 1 fifi 
(s. 3H), 1.17(s.3H). 0.89(s.9H). 0.8 7 (d. J = 7Hz, 3H), 0.83(t, J = 7Hz,3H), 0.06(3. 6H) ' 
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7^ a sL JStSPL % 6 < R H 2 -t 8 -(S)-(2,2- dimethylbutyryloxy)-2(S)-methvl -5mvhvHmv>,.^ H ^. mQth ,., 



rtH T ° * ^" , ° n ° f com P° und 5 ( 320 m 9. 0.58 mmol). THF (2.6 mL). and H 2 0 (0 3 mL) at 0* C was 
added NaBH* (66 mg. 1.7 mmol). After 35 minutes, the reaction mixture was *M^^ J£Z! 
washed w.th H 2 G (2X) and brine, dried (MgSO 0 , and concentrated. Rash chromatography La Methyl 
acetate/hexane) gave compound 6 as a colorless oil y 
'H I NMR (CDCI3) 6 5.06(m, 1H). 4.60(m. 1H). 4.14(m. 1H ). 3.45(dd. J = 10 and 5Hz 1H) 2 56<m 2m 21. 

SX^hV 6 ^ 3H) * 107(di J=7H2 - 3H> - oms ' 9H) - 088(t - J=7Hz - XTs*^ 
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f|B g. R ^ r f°" - 6 < R H2-r><SH2.2-di me^^ 

1.2.3,4.4a(R).6.7.8.8a(n)-decahydr o naphthyl-1(S)]eth ylJ.4(B)-hydroxv-3,4,5,6-tetrahydro-2H-pyran-2-one (I-6) 
To a stirred solution of compound 6 (98 mg. 0.18 mmol). THF (530 uL). and HOAc (41 uL 0 71 mmoh 

ZJ 3 th^ tet f u ^ mm ° niUm <1M THF - 530 «- 053 <™ ol > a^mbientTemperature AftTS 

hours, the react.cn m,xture was diluted with ethyl acetate, washed with H 2 0 and brine dried »„h 

m°;r^ ,a c Sh Chr0mato9raphy (S " iCa ' 60% *OAc/hexane) gave com^ou^^ 

5Hz N 7h> ( S/ J 5 -^' h^m- 54 ^ 1 o H) ' 4 - 31 ^' 1H) " 342(dd - J = 1 ° and 5Hz ' 1H >. ^9(dd. J = 17 and 
JShK " O^V; 1 ^ 2, 1H>> 2 - 12 - 110(m) - U ' 7lS ' 3H) ' 1 - 16 < S - 3H >' 1 06(d. J = 7H, 3H, 0.82(t. 
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Elemental Anal. 




C25H +2 O 5 *0.5H 2 O: 




Calc'd: 


C, 67.08; 


H, 9.68 




Found: 


C, 66.84; 


H, 9.31 
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1.23.4.4a(R).5.6. 7.8.aa(H)-de cah y dronaphth y i-l(S)3eth vlJ-4(R)-hydroxv-3.4.b.6-tetrahydro-2H- P yran-2-one n- 
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To a stirred solution of 6(RH2-{8(S)-)2 r 2-dimethyiburyrylox^ 
(R)-octahydronaphthyl-1 (S)]ethylh4<RHert-butyldimeth^ (95 mg, 

0.23 mmol) DMSO (1.0 mL), THF (0.5 mL), and H 2 0 (12 uL. 0-7 mmol) at 5*C v/as added N- 
bromosucrinimide (NBS) (61 mg, 0.33 mmol). After 1 hour, the yellow reaction mixture was diluted with 
ether, washed with H 2 0. saturated with NaHC03, and brine, dried (MgSO*), and concentrated. Rash 
chromatography (silica, 30% EtOAc/hexane) furnished the bromohydrin as a colorless oil. 
'H NMR (CDCI 3 )5 5.08(m, 1H), 4.54(m, 1H). 4.26(m t 1H), 4.13(d, J = 3 Hz, 1H), 2.63-2.48(m, 2H), 2.35-1.1- 
(m). 1.31(d. J = 6 Hz. 3H). 1.13(s. 3H), 1.12(s, 3H), 0.87(s f 9H), 0.8(m, 6H), 0.05(s. 3H), 0.04(s,3H). 




Step 2: Preparation of 6(RH2-[8(SH2^'methylbutyryloxy)-2(S)-m^^^ 

,6,7,8,8a(R)-nonahydronaphthyn(S)1ethyt3-4(RH^ 

(5) 

To a stirred mixture of compound 3 (2.4 g, 3.8 mmol), 4A sieves (2.5 g), and dry CH 2 CI 2 (19 ml) at 0* C 
was added pyridinium chtorochromate (PCC) (3.2 g, 5.2 mmol). After stirring for 30 minutes, the icebath 
was removed with continued stirring for 30 minutes. The reaction mixture was diluted with ether and filtered 
through a celite pad into a filtration flask containing acetic acid (0.8 mL, 14.0 mmol). Concentration at 10* C 
gave the crude bromoketone which was reduced immediately. The crude bromoketone was dissolved in 
THF/HOAc (38 ml) followed by treatment with zinc (0.74 g, 11.4 mmol) at ambient temperature. After 1.0 
hour of vigorous stirring, the reaction mixture was diluted with ether and the excess zinc removed by 
filtration. The filtrate was washed with H 2 0 and brine, dried (MgSO*), and concentrated. Flash chromatog- 
raphy (silica, 15% EtOAc/hexanes) gave compound 5 as a solid, (m.p. 147-148* C) 

"H NMR (CDCI3) 5 5.31(m, 1H). 4.60(m, 1H), 4.29(m. 1H), 2.58(m, 2H). 2.24-1 .20(m), 1.24(d, J = 7Hz, 3H). 
1.88(s, 3H), 1.1 7(s, 3H), 0.89(s, 9H), 0.87(d. J = 7Hz. 3H). 0.83(t, J = 7Hz, 3H), 0.06(s. 6H). 



Step 3: Preparation of 6(RH2-[*^ 
1,2,3A4a(R),5,6,7 t 8 t 8a(R)-decahydronaphthyM(S)^ 
2H-pyran-2-one (6) 

To a stirred solution of compound 5 (320 mg f 0.58 mmol), THF (2.6 mL), and H 2 0 (0.3 mL) at 0* C was 
added NaBH4 (66 mg, 1.7 mmol). After 35 minutes, the reaction mixture was diluted with ethyl acetate, 
washed with H 2 0 (2X) and brine, dried (MgSCU), and concentrated. Rash chromatography (silica, 20% ethyl 
acetate/hexane) gave compound 6 as a colorless oil. 

'H NMR (CDCb) 5 5.06(m, 1H), 4.60(m, 1H), 4.14(m, 1H), 3.45(dd, J=10 and 5Hz, 1H), 2.56(m, 2H), 2.15- 
1.1 5(m), 1.1 7(s, 3H), 1.16(s, 3H), 1.07(d, J = 7Hz, 3H), 0.88(s. 9H), 0.88(t, J = 7Hz. 3H), 0.86(d. J = 7Hz, 3H), 
0.08(s, 3H), 0.08(s, 3H). 



Step 4: Preparation of 6(RH2-[8(SH2 t 2-dimethytbutyryloxy)-2(S)-m 
rr^^1,2,3,4,4a(R),5,6 > 7,8,8a(R)-decahydronaphthyl-1(S)]ethyl]-4(R)-tert-b 
tetrahydro-2H-pyran-2-one (7) 

To a mixture of compound 6 (227 mg, 0.41 mmol), degassed DMF (2.0 mL), and CuCI (41 mg, 0.41 
mmol) at 25* C was added benzyl isocyanate (82 mg, 0.62 mmol). After 1 hour, the dark green mixture was 
diluted with ether, washed with H 2 0 and brine, dried (MgSO*), and concentrated. Flash chromatography 
(silica, 20% EtOAc/hexane) furnished compound 7 as a colorless oil. 

T H NMR (CDCI3) 5 7.30(m, 5H) t 5.06(m. 1 H), 4.93(m, 1H), 4.61 (dd, J = 10 and 5Hz, 1H), 4.37(d. J = 6Hz, 2H), 
4.25(m, 1H), 2.55(m, 2H), 2.27(m, 1H), 2.00-1 .10(m), 1.1 4<s, 3H,), 1.1 3(s, 3H), 0.86(s, 9H), 0.80(m, 9H), 0.06- 
(s. 6H). 

Step 5: Preparation of 6(R)-(2-[8(S)-(2,2-dimethylbutyryloxy)-2(S)-methyl-5(R)-benzylaminocarbonyfoxy-6(Rh 

methyH^,3,4,4a(R)^6,7.8,8a(R)-decah^ 

2-one (1-7) 

Utilizing the same procedure of Example 1, Step 7, the compound 7 (80 mg, 0.11 mmol) was converted 
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to the desired compound (1-7) which was an amorphous solid. 

•H NMR (COCb) 5 7.30(m, 5H), 5.08(m ( 1H), 5.02(t. J=6Hz, 1H), 4.59(dd. J = 10 and 5Hz, 1H) 4 54(m 1H) 
4.34(d, J = 6Hz, 2H), 4.30(m, 1H), 3.03(bs, 1H), 2.69<dd, J = 18 and 5Hz. 1H), 2.58(dd, J=18 and 4Hz' 1H)' 
2.26(m, 1H), 2.00-1.10(m), 1.14(s. 3H), 1.13(8. 3H). 0.82(t, J = 7Hz. 3H), 0.78(d. J=7Hz 3H) ' 



Elemental Anal. C 3 3H«9 07N»1.5H 2 0 



Calc'd: 


c, 


66.20; 


H, 


8.75 


N, 


Found: 


C, 


65.86; 


H, 


8.99 


N, 



EXAMPLE 3 

15 



Preparation of 6(R)-[2-[8(S)-(2,2-dimethylbutyryloxy)-2(S)-methyl-5(R)-hy droxy-6(S)-methvl-1 2 3 4 4a.m- 
,6.7,8,8a(R)-decahyaronaphthy[-1(S)]ethyl]-4(R)-hydroxy-3,4,5.6-tetrahydr o-2H-pyran-2-one (l4) ' ' ' ' 

20 ~~~ 

and 

6(R)-[2-[8(S)-(2,2-dimethylbutyry)oxy)-2(S)-methyl-5(S)-hydro X y-6(S)-methyl-1.2,3 .4,4a(R),6 7 8 8a(R)- 
decahydronaphthyl-1(S)3emyl]-4(R)-hydroxy-3,4,5,6-tetrahydro-2H-pyran-2-onr (75) 

grou^ <amPl8 1 " St6PS 15 W6re rep6ated bUt substitutin 9 tert-butyldiphenylsilyl as the hydroxy! protecting 



30 Step 6: Preparation of 6(R)-[2-[8(SH2,2-dimethylbutyryloxy)-2(S)-meth yl-5-oxc-6(R)-methvl-1^.3.4.4a ( RW 
.6.7,8.8a(R)-no nahydronaphthyl-1 (S)]ethylH(R^ydroxy-3,4,5,6-tetrahydro-2H-pyran-2-one (1 2) 

To a stirred solution of 6(R)-[2-t8(S)-(2.2-dimethylbutyryloxy)-2(S)-methyl-5-oxo-6(R)-methyl-1 2 3 4 4a- 
(R),6.7,8,8a(R)-nonahydronaphthyl-1(S)]ethyl]-4(R)-tert-butyldiphenylsilyloxy-3,4,5,6-tetrahydro-2H-pyran-2- 
35 one (345 mg, 0.63 mmol) and CH 2 CI 2 (3.1 mL) at 0*C was added HF' pyridine (0.19 g). After 1 hour the 
reaction m.xture was diluted with ethyl acetate, washed carefully with saturated NaHCOs and brine dried 
(MgSO*). and concentrated. Flash chromatography (silica. 50% ethyl acetate/hexane) furnished compound 
12 as a colorless solid, 
mp = 159-160* C 

4Q 1 H NMR (CDCI 3 ) 5 5.36(m. 1 H). 4.63(m. 1 H). 4.40(m, 1 H). 2.78(dd, J = 1 8 and 5Hz. 1 H), 2.60(m, 2H). 2 20(m 
1H),2.05-1.15(m). 1.26(d. J=7Hz. 3H). 1.21(s. 3H). 1.20(s. 3H), 0.88(t. J-7Hz, 3H). 085(d. J = 7Hz. 3H). ' 

Step 7: Preparation of 6(R)-[2-[8(S)-(2.2-dimethylbutyryloxy)-2(S)- methyl-5-oxo-6(S)-methvl-1 .2.3 4 4affl1- 
4s ■6.7.8.8a(R)-no n ahydronaphthyl-1 (S)]ethyl3-4(R)-hydroxy-3.4. 5,6-tetrahydro-2H-pyran-2-one (13) _ 

A stirred solution of compound 12 (150 mg. 0.34 mmol). 1,8-diazabicyclo[5.4,0]undec-7-ene (DBU) (52 
UL. 0.34 mmol), and dry toluene was heated at 80 'C for 3 hours. The cooled reaction mixture was 
concentrated and the residue subjected to flash chromatography (silica. 50% ethyl acetate/hexane) to give 
so the desired compound 13 as a crystalline solid, (m.p. 133-134* C) 

•H I NMR (CDCI3) 5 5.28(m. 1H). 4.60(m. 1H). 4.48(m. 1H). 2.74(dd. J= 18 and 5Hz. 1H). 2.62(m. 2H). 2 47- 
(ddd J = 9 9. and 3Hz, 1H). 2.33(m. 1H), 2.00-1. 10(m), 1.23(s. 3H). 1.22(s. 3H). 0.98(d. J = 7Hz. 3H). 0.87(t, 
J=7Hz. 3H), 0.80(d. J = 7Hz. 3H). x 



55 



A *%?gL^ 21 6(RH2-r8(SH2^^ 

1 > Z3,4,4a(R) > 6 t 7,8,8a(R)-decahydronaphthyl-1 (^)]ethyl]-4(R)-hydroxy^3,4,5, 6-tetrahydro^H-pyran-2>one (14) 



and 
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6(RH2-[8(SH2£<*imethytbuty^^ 

decahydronaphthyH (S)]ethylh4(R)-hydroxy-3,4 t 5 t 6>tetrahydro2H-pyran-2one (1 5) 

To a stirred solution of compound 13 (68 mg, 0.15 mmol). THF (1.4 mL), and H 2 Q (0.15 mL) at 0*C 
5 was added NaBhU (11 mg, 0.30 mmol). After 15 minutes, the reaction mixture was diluted with ethyl 
acetate, washed with H 2 0 and brine, dried (MgSCU) and concentrated. Flash chromatography (silica, 15% 
acetone/benzene) gave a faster moving compound 14 and a slower moving compound 15 as amorphous 
solids. ~ — 

'H NMR of compound (14) (CDCI 3 ) 6 5.08(m, 1H), 4.57(m, 1H), 4.36(m, 1H), 2.86(ddd, J = 10. 5. and 5Hz, 
70 1H), 2.74(dd, J = 18 and 5Hz, 1H). 2.6J(m. 1H), 2.05-1.15(m). 1.17(s, 6H), 1.00(d, J = 7Hz. 3H), 0.85(t. 
J = 7Hz, 3H). 0.83(d. J = 7Hz. 3H). 



Elemental Anal. C25H42O6 


.Calc'd: 
Found: 


C, 68.46; 
C, 68.17; 


H, 9.65 
H. 9.50 



'H NMR (CDCI3) of compound (15) 6 5.1 4(m, 1H), 4.59(m, 1H), 4.36(m f 1H), 3.53(bs. 1H). 2.74(dd, J = 18 
and 5Hz, 1H), 2,6G(m. 1H). 2.20(d, J = 3Hz. 1H), 2.00-1. 20(m), 1.1 7(s, 3H). 1.1 6(s, 3H), 0.95(d, J = 7Hz, 3H), 
0.85(t, J = 7Hz, 3H). 0.84(d. J = 7Hz, 3H). 



Elemental Anal. C2SH42O6 


Calc'd: 
Found: 


C. 68.46; 
C, 68.09; 


H. 9.65 
H. 9.18 



30 EXAMPLE 4 



Preparation of 6(R)-[2-[8(S)-2,2-dimethylbutyryloxyh2(S)'methyl-5(Rh(1-phenylethyl-2-oxy)>6(R)-methyl' 
35 IJ^A^ 
(18) 

Example 1, Steps 1-6 were repeated but substituting tert-butyldiphenylsilyl as the hydroxy protecting 
group. 

40 

Step 7^ 6(RH2-[8(S)-2,2-dimethyibuty^ 
I^.S^^atRj.S.e^aSatRhdecahydronaphthyl-l (S)]ethyj^^ 
2H-pyran-2-one (16) 
45 ~ • «— — — 

To a stirred solution of 6(RH2-[8(SH2,2-dimethylbutyry!oxy)-2(S)-m 
1. 2,3,4, 4a(R),5,6,7.8,8a(R)-decahydronaphthyl1(S)]ethylM^ 

2H-pyran-2-one (270 mg, 0.40 mmol), jS-methoxystyrene (165 uL, 1.2 mmol) and dry CH 2 CI 2 (4 mL) at 0* C 
was added (t)-camphorsulfonic acid (23 mg, 0.10 mmol). After 15 minutes, the cooling bath was removed 

so and stirring continued for 3 hours. The reaction was quenched with NEb (195 uL, 1.2 mmol) concentrated, 
and the residue subjected to Hash chromatography (silica, 15% EtOAc/hexane) to afford compound 16 as a 
colorless foam. — 
1 H NMR (CDCI3) 5 7.68-7.20(m, 15H), 6.23(d, J = 7Hz, 1H), 5.20)d, J = 7Hz. 1H), 5.09(m. 1H). 4.67(m. 1H), 
4.27(m, 1H), 3.56(dd, J = 10 and 5Hz, 1H), 2.57(m, 1H). 2.43(dd, J = 18 and 4Hz. 1H), 2.26(m. 1H), 2.10- 

55 1.1 0<m). 1.1 7<s, 3H), 1.1 6(s, 3H), 1.08(s. 9H), 0.86(t, J = 7Hz, 3H). 0.84(d, J = 7Hz, 3H). 



Step 8: Preparation of 6(RH2-(8(SH2,2-dimethylbutyryloxy)-2(S)-methyt-5(R)'(1-phenylethyN2-oxy)-6(R)- 
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10 



methyM.2 3A^ 

tetrahydro-2H-pyran-2-one (17). — 1 — - — 

^rrL^TT-r C0 H mPOUf !, d .- 050 m9 ' °- 19 mm0,) 1 ° % Pd/C < 30 m 9>> and eth V a ^tate (5.0 ml) was 
s*red at 25 C under a hydrogen atmosphere (1 atm) for 8.0 hours. The reaction mixture was filtered 
through a cel.te pad and concentrated. Flash chromatography (silica. 15% ethyl acetate/hexane) gave 
compound 1 7 as a colorless oil. 

'H NMR (CDCI3) 5 7.65-7.20(m, 15H). 5.00(m. 1H), 4.66 (m, 1H), 4.23(m. 1H). 3.78(m. 1H) 3 46(m 1H> 

2^\^LT^T\^f 8 T d ' J - ?J - "* 3H2 ' 2H) ' 1H >' 241(dd. J^s'andlS H)' 

2.22(m, 1H). 2.05-1.10(m), 1.14(s, 3H). 1.08(s,9H). 0.98(d. J = 7H 2 . 3H). 0.82(t. J = 7Hz. 3H), 0.79(d. J = 7Hz, 



75 



fl Preparation of 6(R)-[2.(8(S)-(2,2-dimethylbutyr Y lox V )-2(S)-m8thyl-5(R).(l.ph envlethvl-2-oxvV6rRV 



20 



r i ^ ZinQ HT a edU ^K 0f EXamP ' e St6P 7 thS com P° und 17 (39 mg, 50 mmol) was converted to the 
desired compound 18 which was a colorless oil. — 

«H NMR (CDCI3) a 7.25(m, 5H), 5.05(m. 1H). 4.55(m, 1H). 4.32(m, 1H), 3.73(m. 1H). 3.47 (m. 1H) 301(dd 
J -10 and 5Hz. 1H). 2.88 (m. 2H). 2.71(dd. J = 18 and 5Hz. 1H). 2.59 (dd. J = 18 and 4Hz. H 2 22(m 2H) 
2.0f>1.10(m). 1.14( S . 3H). 1.13(S. 3H). 0.99 (d, J = 7Hz. 3H). 0.82(t. J = 7Hz. 3H). 0.78(d, J = 7Hz3H) 



25 



30 



Elemental Analysis: 
C3 3 H 5 o0 6 »0.25 H 2 0 


Caic'd: 
Found: 


C, 72.43; 
C, 72.53; 


H. 9.32 
H, 9.32 



EXAMPLE 5 



35 



methy l-12 . 3.4.4a(R). a . b ./. H . a a ( H).decahydronaphthyl-1(S)]eth y lH(R hhydroxy-3.4,5.6-te ^^ 
^~one (*-U) " — 1 

40 

group ^ StePS 1 " 6 WSre rePea,6d bUt Substitutin 9 tert-butyldiphenylsilyl as the hydroxy protecting 



45 g2£ Zi P; e Pf a ta°" °| 6(R)-[2-[8(S)-(2.2-dimethylbut y ryloxv)-2(S)-methyl-5(R)-diben zvlaminocarbonvloxv-fi. 

IT ±. ,f- 3 ' 4 ' R )- b - b ^ B ^ a < H >- d ^"ydronaphth V .-1(S)lethv..-4fH> .ert-buty.diphenylsi.y.oxy.3.4 .5.6- 
tetranydro-2H-pyran-2-one (19). — — — — 

* R 7 a^TlZ °^ 6 l R) - [2 - l8(S) -< 2 ' 2 - dimeth y ,butr y | o><y)-2(S)-meth y l-5(R)-h y droxy-6(R)-methyM ,2,3,4.4a(R)- 
50 . 5 -6.7 ; a8a(R)-decahydronaphth y i-1(S)]ethyl]-4(RHert-butyldiphenylsilyloxy-3,4.5.6-tetrahydro-2H-pyran-2- 
Tti If!*™ 9 ', J m T\ triethy,amine < 21 ^ °- 15 m ™'>- and dry CH 2 CI 2 (200 uL) was added dropwise to 
a stirred solution of phosgene (20% in toluene, 67 uL. 0.15 mmol) and CH 2 CI 2 (600 ul_) at 0*C After 5 

follow^ Z « ' ° ?T ?w S r9mOVed 3nd th9 reaCti ° n miXture stirred for 20 minutes - Concentration in situ 
y Q 7!? ^'° n ° f CH2C ' 2 (4 °° UL) 30(1 diber *y'amine (8 uL. 41 mmol) at ambi5m 
55 21 .'f-S? « 3 heter °9 e ^O"s mixture. After 15 minutes the reaction mixture was diluted with 
ether, washed with H 2 0 and brine, dried (MgSO,). and concentrated. Flash chromatography (silica. 15-20% 
ethyl acetate/hexane) gave compound 19 as an oil. 

•H I NMR (CDCIa) 5 7.63-7.26(m. 20H). 5Tl2(m ( 1H). 4.75(dd. J= 10 and 5Hz. 1H). 4.60(m. 1H) 4 40 (m 2H> 
4.33(m. 1H). 2.60(m. 2H). 2.20-1 .10(m). 1.17(s, 3H). 1.16(s. 3H). 1.07(s. 9H). 1.00 (d, J = 7Hz, 3H), 0^80(rn,' 
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6H). 



Step 8: Preparation of 6(RH2-[8(SH2^imethylbutyryloxyl)-2^ 

(R^8thyH.2.3A4a(R).5.6.7,8.8a^ 

pyran-2-one (20). 

Compound 19 (72 mg, 79 mmol) was dissolved in a premixed solution of tetrabutylammonium flouride 
(1M in THF, 300 M.U 0.3 mmol), HOAc (20 mL, 0.3 mmol), and THF (300 uL) followed by heating at 50* C 
for 1.0 hour. The cooled reaction mixture was diluted with ether, washed with H 2 0 and brine, dried 
(MgSCU), and concentrated. Rash chromatography (silica, 60% EtOAc/hexane) gave compound 20 as a 
colorless foam. 

'H NMR (CDCI 3 ) 5 7.37-7.1 8(m, 10H), 5.1 1(m, 1 H), 4.75(dd, J = 10 and 5Hz, 1H). 4.59(m. 1H), 4.47 (m. 3H), 
4.34(m, 1H), 2.72(dd, J = 18 and 5Hz, 1H),2.61(dd, J = 18 and 3Hz, 1H), 2.32(m. 1H), 2.00-1. 1G(m). 1.16(s, 
3H), 1.1 5(s, 3H), 1.00(d, J = 7Hz f 3H), 0.84(t, J = 7Hz, 3H), 0.83(d, J = 7Hz, 3H). 



Elemental Analysis: C*oHs507N»0.5 H 2 0 


Calc'd: 
Found: 


C, 71.61; 
C. 71.66; 


H, 8.41; 
H. 8.31; 


N, 2.09 
N, 2.04 



EXAMPLE 6 



Preparation of 6(RH2-[8(SH2.2-dimethy!butyryloxy)-2(S)-methy[^ 

jT2^A4^ 

(22) 

Example 1, Steps 1-6 were repeated but substituting tert-butyldiphenylsilyi as the hydroxyl protecting 
group. 

Step 7: Preparation of 6(RH2-[8(S)-(2,2-dimethylbutyryloxyh2(Sy 
n^yM,2.3,4,4a(R),5,6,7,8,8a(R)-decahydro^ 
tetrahydro-2H-pyran-2-one (21 ). 

To a stirred solution of 6(RH2-[8(SM2,2-dimethy!butyryloxy)-2^ 
1,2.3,4,4a(R),5,6,7.8.8a(R)-decahydronaph^ 

2H-pyran-2-one (59 mg, 87 jimol) N.N-dimethyl aminopyridine (DMAP) (43 mg70.35 mmbl)rand CH 2 CI 2 - 
(0.44 mL) at ambient temperature was added diphenyl phosphosphinic chloride (33 uL. 0.17 mmol). After 
20 minutes the reaction mixture was diluted with ether, washed with H 2 0 and brine, dried (MgSCM, and 
concentrated. Flash chromatography (silica, 45% EtOAc/hexane) gave compound 21 as an oil. 
'H NMR (CDCI 3 ) 5 7.85-7.25(m, 20H), 4.98(m, 1H), 4.64(m, 1H). 4.28(m. 2H), 2.55(m, 1H) t 2.39(dd, J = 18 
and 4Hz, 1H), 2.05-1. 10(m), 1.1 4(s. 3H), 1.1 3(s, 3H). 1.1 2(d, J = 7Hz, 3H), 1 .03(s, 9H), 0.81 (t. J = 7Hz, 3H). 
0.73(d, J = 7HZ, 3H). 

Step 8: Preparation of 6(RH2-[8(S)-(2,2-dimethylbutyryloxy)-2(S)-methyl-5(R)-diphenylphosphinyloxy-6(R)- 

methyH,2,3,4,4a(R),5.6,7,8,8a(R)-decahydronapm 

2-one (22) 

To a stirred solution of compound 21 (64 mg 73 umol), THF (0.3 mL). and HOAc (17 uL, 0.3 mmol) was 
added tetrabutylammonium fluoride (1M~in THF, 300 uL. 0.3 mmol) followed by heating at 50 # C. After 3.0 
hours the cooled reaction mixture was diluted with ether, washed with H 2 0 and brine, dried (MgSO*). and 
concentrated. Flash chromatography (silica, 80% ethyl acetate/hexane) gave compound 22 as a colorless 
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# 



oil. 



Elemental Analysis: 
C 3 7H 5T O 7 P«0.5 H 2 0 


Calc'd: 
Found: 


C, 68.60; 
C, 68.69; 


H, 8.09 
H, 8.03 



75 



EXAMPLE 7 



20 



25 



30 



Step i: Preparation of 6(R)-[2-[8(S)-(2,2-dimethylbutvrvlox v)-2fSV-m a thvi. R mw m o,hw.i o« ^ o 

mn?t <r S ° ,U l 0n ,°; Si r aStati " (2 °° 9 ' 48 mm0,) ' imida2ote < 8 - 2 9. 0.12 mol). and dry DMF (100 
ZLV? T S i ^-butyldiphenylsilylchloride (13.0 mL, 50 mmol). After stimng at 25 ? C for ^8 



35 



40 



45 



To a st.rred mixture of (23) (47.0 g. 72 mmoi), NaHC0 3 (12.0 g. 0.14 mol) and EtOAc (600 ml wnV 
was added 55% meta-chloroperbenzoic acid (27.0 g, 86 mmol) After 1 0 H 0 ? C th™i I 
diluted with EtOAc, washed sequentially with 10% Na,SG H n 1„A C me reacton mixture was 



50 



55 




A stirred solution of (24) (20.0 g. 30.0 mmol), toluene (150 mL), and ether (150 mL) at tsV 
treated dropwise with boron trifluoride etherate (3 0mL ?d a. „ B ( mL) at -15 C was 

20 minutes the reaclion mixture was dS w h° 9 ^ 
(MgSO ; , and concen.ated. Hash chromatography (si,ic, 

TLC R f = 0.42 (silica, 30% ethyl acetate/hexanes); >H NMR (COC 3 ) 5 7.62 (m. 4H) 7.40 (m. 6H), 5.98 (d. J 
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= 10 Hz. 1H), 5.84 (m. 1H), 5.31 (m. 1H). 4.72 (m. 1H). 4.18 (m, 1H), 3.48 (bd. J = 10 Hz, 1H). 2.63-2.23 
<m. 3H). 1.95-1.10 (m). 1.25 (d, J = 7Hz, 3H). 1.19 (s. 3H), 1.18 (s. 3H). 1.10 (s. 9H), 0.88 (t, J = 7Hz. 3H), 
0.85 (d, J = 7Hz, 3H). 



Step 4: Preparation of 6(RH2-[8(SH2.2-oimethylbutyryloxy)-2(S)-mem^^ 

(R),5.6J ( 8,8a(R)-octahydronap^ 

one (26). 

10 To a stirred solution of (25) (6.4 g, 9.5 mmol), THF (90 mL), and H 2 0 (5 mL) at 0*C was added 0.36 g 
(0.95 mmol) NaBH* in one portion. After 20 minutes at 0*C the reaction mixture was diluted with ether, 
washed with H2O (2X) and brine, dried (MgSO*). and concentrated. Rash chromatography (silica, 20% ethyl 
acetate/hexanes) gave (26) as a colorless oil. 

TLC R f = 0.30 (silica. 35% ethyl acetate/hexanes); 'H NMR (CDCI 3 ) 5 7.62 (m, 4H), 7.45 (m, 6H). 5.96 (d. J 
75 = 10 Hz. 1H), 5.80 (m. 1H). 5.08 (m. 1H), 4.72 (m. 1H). 4.28 (m, 1H) t 3.47 (m, 1H), 2.62-2.10 (m. 5H). 1.85- 
1.20 (m). 1.16 (s, 3H). 1.15 (s. 3H), 1.10 (d, J = 7Hz, 3H), 1.07 (s. 9H). 0.85 (t. J = 7Hz. 3H), 0.85 (5. J = 
7Hz. 3H). 



20 Step 5: Preparation of 6(R)-[2-[8(8H2,2-dimethylbutyrylo^ 

(R).5,6,7,8.8a(R)-octahydronaph^ (1-27). 

A premixed solution of tetrabutyiammonium fluoride (1M in THF, 16 mL, 16.0 mmol) and HOAc (0.92 
mL, 16.0 mmol) was added in one portion to a stirred solution of (26) (3.6 g, 5.3 mmol) in THF (32 mL) 
25 followed by heating at 50 # C for 3.0 hours. The cooled reaction mixture was diluted with ether, washed with 
H2O (2X) and brine, dried (MSO4), and concentrated. Flash chromatography (silica, 70% ethyl 
acetate/hexanes) gave (1-27) as a solid. Recrystallization (ethyl acetate/hexanes) gave (1-27) as colorless 
needles mp = 130-1 32 *C. 

TLC R, = 0.39 (silica, ethyl acetate); 'H NMR (CDCI 3 ) 5 5.95 (d, J = 12 Hz, 1H), 5.79 (m, 1H), 5.11 (m, 
30 1H), 4.60 (m, 1H), 4.38 (m, 1H), 3.49 (dt. J = 11 and 6 Hz, 1H). 2.74 (dd, J = 17 and 5Hz, 1H), 2.61 (m, 
1H), 2.48 (m, 1H) f 2.30 (m, 1H), 2.18 (m, 1H), 2.05-1.20 (m), 1.17 (s, 3H), 1.16 (s, 3H), 1.09 (d, J = 7Hz, 
3H), 0.86 (t, J = 8Hz, 3H), 0.85 (d, J = 7Hz. 3H). 



35 EXAMPLE 8 



Preparation of 6(RH2-[8(SH2,2>dimethylbutyryloxy)-2(S)-methyl-5-oxr>6(R)-methyN1 r 2 > 3,6,7,8 > 8a(R)- 
40 heptahydronaphthyH (S)]ethyl]-4(R)-tert-butyldimethylsilyloxy-3,4,5.6>tetrahydro-2H-pyran-2-one (1 1 ) 

A mixture of the bromoketone 4, (50 mg. 79 umol). from Example 1. step 4, 1 ,2-dichloroethane (1.0 
mL), and 2,6-lutidine (17 uL, 150 mmol) at 25 *C was treated with AgN0 3 (25 mg, 150 mmol). After 2.0 
hours the heterogeneous mixture was diluted with ether, washed with H 2 0 and brine, dried (MgSO*), and 
45 concentrated. Flash chromatography (silica, 15% EtOAc/hexanes) gave compound 11 as an oil. 

'H NMR (CDCI3) 5 6.7V (m,1H), 5.40(m,1H). 4.62 (m,1H), 4.31 (m,1H) 2.75-1 .10(m), 1.15 (d,J = 7Hz. 3H), 
1 .1 3(S,3H), 0.91 (S.9H), 0.81 (t J = 7Hz, 3H), 0.79 (d, J = Hz,3H) r 0. 1 0(s.6H). 



50 EXAMPLES 9-40 



Utilizing the general procedures of Examples 1-8, the following compounds of formula (I) are prepared 
from the appropriately substituted starting materials. 



5 
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Compound No. 
28 
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CH 3 

CH 3 



H 

0 2 C0CH 3 




0 2 C0CH 3 
H 



'5 



29 



75 



20 



25 



30 



35 



40 



45 
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Comoound No . 
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OH 
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0 
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25 
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0CH 2 Ph 
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CHo 
j 


OCHoCHo 
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CH 2 0H 


OH 
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db 


35 
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OH 
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OH 
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db 
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OH 


db 


40 
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CH 2 Ph 


OH 
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db 
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CH 2 Ph 
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OH 


db 
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CH 3 


. OCH 2 CH 3 


. „H 


db 
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CH 3 
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OCH 2 CH 3 


db 


45 


58 


CH 3 
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0 2 C0CH 3 


db 



- = single bond 
db = double bond 

50 

R5 = R^ = 0 means C=0 
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10 



75 



20 



25 



30 



35 



40 



Preparation of Ammonium Salts of Compounds II 

The lactone (1.0 mmol) from Example 1 Step 7 is dissolved with stirring in 0.1N NaOH (1 1 mmol) at 
ambient temperature. The resulting solution is cooled and acidified by the dropwise addition of IN HCI The 
resulbng mixture is extracted with diethyl ether and the extract washed with brine and dried (MgSO*)' The 
MgSO* .3 removed by filtration and the filtrate saturated with ammonia (gas) to give the ammonium salt. 

EXAMPLE 42 



Preparation of Alkali and Alkaline Earth Salts of Compounds II 

nJVJ^lT ° f 44 ° f ,aCt ° ne fr ° m Examp ' 8 1 Step 7 in 2 ml of ethano1 is ad ded 1 ml of aqueous 
^re^ J^ 0ne " ^ r ° 0m temperatUre ' the ^ is "en to dryness in vacuo to yield the 

In like manner, the potassium salt is prepared using one equivalent of potassium hydroxide, and the 
calcium salt, using one equivalent of CaO. 



EXAMPLE 43 



Preparation of Ethylenediam ine Salts of Compounds II 

To solution of 0.50 g of the ammonium salt from Example 41 in 10 ml of methanol is added 0 04 ml of 
ethylenediamine. The methanol is stripped off under vacuum to obtain the desired ethylenediamine salt. 

EXAMPLE 44 



Preparation of Tris(hydroxymethyl)aminomethane Salts of Compounds II 

To a solution of 202 mg of the ammonium salt from Example 41 in 5 ml of methanol is added a solution 
If 2 Th ^^^'^^yOaminomethane is 5 ml of methanol. The solvent is removed in vacuo to 
afford the desired tns(hydroxymethyi)aminomethane salt. 



EXAMPLE 45 



45 



50 



Preparation of L-Lysine Salts of Compounds II 



of a5 Vth? n |° f °* 001 ? L "' ySine 0 0011 m ° ,e ° f the am ™™ salt from Example 41 in 15 ml 

of 85 /o ethanol is concentrated to dryness in vacuo to give the desired L-lysine salt 
Similarly prepared are the L-arginine, L-ornithine, and N-methyglucamine salts. 



55 



EXAMPLE 46 

Preparation of Tetramethylammonium Salts of Compounds II 
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A mixture of 68 mg of ammonium salt from Example 41 in 2 ml of methylene chloride and 0.08 ml of 
24% tetramethylammonium hydroxide in methanol is diluted with ether to yield the desired tetramethylam- 
monium salt. 



5 

EXAMPLE 47 



jo Preparation of Methyl Esters of Compounds II 

To a solution of 400 mg of lactone from Example 1 Step 7 in 100 ml of absolute methanol is added 10 
ml 0.1 M sodium methoxide in absolute methanol. This solution is allowed to stand at room remperature for 
one hour, then is diluted with water and extracted twice with ethyl acetate. The organic phase is separated, 
75 dried (Na 2 SO*). filtered and evaporated in vacuo to yield the desired methyl ester. 

In like manner, by the use of equivalent amounts of the alkoxides derived from propanol, butanol, 
isobutanol, t-butanol. amyl alcohol, isoamyl alcohol, 2-dimethylaminoethanol, benzyl alcohol, phenethanolm 
2-acetamidoethanol and the like, and employing the corresponding alcohol, phenethanol, 2-ac- 
etamidoethanol and the like, and employing the corresponding alcohol as solvent, the corresponding esters 
20 are obtained. 



25 



35 



EXAMPLE 48 



Preparation of Free Dihydroxy Acids 

The sodium salt of the compound II from Example 42 is dissolved in 2 ml of ethanol-water (1:1, v:v) and 
30 added to 10 ml of 1N hydrochloric acid from which the dihydroxy acid is extracted with ethyl acetate. The 
organic extract is washed once with water, dried (Na2SCU), and evaporated in vacuo with a bath 
temperature not exceeding 30* C. The dihydroxy acid derivative derived slowly reverti to the corresponding 
parent lactone on standing at room temperature. The dihydroxy acid form can be maintained by increasing 
the pH above 7.0. 



EXAMPLE 49 



40 As a specific embodiment of a composition of this invention, 20 mg of lactone from Example 1 Step 7 
is formulated with sufficient finely divided lactose to provide a total amount of 580 to 590 mg to fill a size 0, 
hard-gelatin capsule. 



45 Claims 

1 . A Compound represented by the structural formulae (I) or (II): 
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15 

CD Cii) 

20 wherein: 

Rt is selected from: 

(1) Ci-,o alkyl; 

(2) substituted Ct-io alkyl in which one or more substituent(s) is selected from 
(a) halogen, 

25 ( b ) hydroxy, 

(c) C1-10 alkoxy, 

(d) Ct -s alkoxy carbonyi, 

(e) Ci -s acyloxy, 

(f) C3-8 cycloalkyl, 
30 (9) Phenyl, 

(h) substituted phenyl in which the substituents are X and Y, 

(i) Ct-10 a!ky!S(0) n in which n is 0 to 2, 
0) C3-8 cycloalkylS(0) n , 

(k) phenylS<0) m 

35 (I) substituted phenylS(0) n in which the substituents are X and Y, and 
(m) oxo; 

(3) Ci -10 alkoxy; 

(4) C2-10 afkenyl; 

(5) C3-8 cycloalkyl; 

40 (6) substituted C 3 - 8 cycfoaikyl in which one substituent is selected from 

(a) Ct-10 alkyl 

(b) substituted C1-10 alkyl in which the substituent is selected from 

(i) halogen, 

(ii) hydroxy, 

^5 (iii) Ci-to alkoxy, 

(iv) Ci -5 alkoxycarbonyl, 

(v) Ci -5 acyloxy, 

(vi) phenyl, 

(vii) substituted phenyl in which the substituents are X and Y 
50 (viii) Ci- 10 alkylS(0) n , 

(ix) C3-8 cycloalkylS(0) n , 

(x) phenylS(0) n , 

(xi) substituted phenylS(0) n in which the substituents are X and Y. and 

(xii) oxo, 

55 (O Ct-io alkylS(0) n , 

(d) C3-8 cycioalkylS(0) n , 

(e) phenylSfO)*, 

(f) substituted phenylS(0) n in which the substituents are X and Y, 

32 
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(g) halogen, 

(h) hydroxy, 

(i) Ci-io alkoxy. 

(j) Ci -s alkoxycarbonyl, 
5 (k) Ci-s acyloxy, 

(I) phenyl, and 

(m) substituted phenyl in which the substituents are X and Y: 

(7) phenyl; 

(8) substituted phenyl in which the substituents are X and Y; 
70 (9) amino; 

(10)Ci-s alkylamino; 

(I I ) di(Ci -s a!kyl)amino; 

(12) phenylamino; 

(13) substituted phenylamino in which the substituents are X and Y; 
75 (14) phenyl Ct -to alkylamino; 

(15) substituted phenyl Ci-io alkylamino in which the substituents are X and Y; 

(16) a member selected from 

(a) piperidinyl. 

(b) pyrrolidinyl. 
20 (c) piperazinyl. 

(d) morpholinyl, and 

(e) thiomorpholinyl; and 

(17) RioS in which Rio is selected from 
(a) Ct-io alkyl, 

25 (b) phenyl, and 

(c) substituted phenyl in which the substituents are X and Y; 
FU is; 

(1) halogen; 

(2) C-io alky I; and 

30 (3) substituted Ci-io alkyl in which one or more substituents is selected from 

(a) hydrogen, 

(b) hydroxy, 

(c) Ci-io alkoxy 

(d) Ci-s alkoxycarbonyl, 
35 (e) Ci-s alkylacyloxy, 

(f) phenylacyloxy, 

(g) phenoxycarbonyl, 

(h) phenyl Ci -5 alkylacyloxy, 

(i) phenyl Ci -s alkoxy, 
40 (j) amino, 

(k) C1-5 alkylamino, 

(1) di(Ci- 5 alkyl)amino, ...... 

(m) phenylamino, 

(n) substituted phenylamino in which the substituents are X and Y; 
45 (o) phenyl Ci -s alkylamino, 

(p) substituted phenyl C1-5 alkylamino in which the substituents are X and Y, 
(q) C3-8 cycloalkyl, 
(r) phenyl. 

(s) substituted phenyl in which the substituents are X and Y, 
so (t) phenylS(0) n , 

(u) substituted phenyl S(0) n in which the substituents are X and Y, 

(v) phenyl Ci -5 alkyl S(0) n , 

(w) C1-5 alkylS(0) n ; 

(x) phenylaminoacyloxy, 
55 (y) Ci-salkylaminoacyioxy, 

(2) Ci-salkylacylamtno. 

(aa) di(phenylCi - s alkyl)phosphonyl 
(bb) di(Ci-salkyl)phosphinyl 
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(4) FU together with the carbon atom to which it is attached represents a C 3 - 8 carbocyciic ring- 
Rs and R 6 independently are H, OH, OR 7 or R 5 and R s together with the carbon to which they are attached 
represent C-0 or R 5 and R s together with the carbon to which they are attached represent a carbocyciic 
ring of 3 to 7 atoms; provided that when R 5 is H, Rs is OH or OR 7 , and when R 5 is OH, R 6 is H, and when 
5 Rs is OR7, R6 is H; 
R7 is 
O O 

- P -R 8 R 9 . - C RgRg or 
OO 

70 - C -R a , - C -0-R 8 , phenylCi- 3 a!kyl, C,- 5 alkyl; 

Rs and R9 independently are H, C,- 3 alkyI, phenylC,- 3 alkyl or aryl wherein aryl is phenyl, naphthyl, pyridyl 
furanyl. thienyl or phenyl, naphthyl, pyridyl, furanyl or thienyi substituted with groups X and Y* provided that 
when R 7 is 
O 

u 

75 - C -0-R 8 , R 8 is not H and when R 7 is 
o 

II 

- P -RsRa neither R 8 nor R 9 is H; 

X and Y are independently selected from: 
a) OH; 
20 b) halogen, 

c) trifiuoromethyl, 

d) Ci- 3 alkoxy. 

e) Ct- 3 alkylocarbonyloxy, 

f) phenylcarbonyloxy, 
25 g) Ci - 3 alkoxycarbonyl, 

h) phenyloxycarbonyl, 

i) hydrogen, 
j) C,- 5 alkyl; 

Z is selected from: 
30 (1) hydrogen; 

(2) C,- 5 aikyl; 

(3) substituted Ci- 5 in which the substituent is selected from: 

(a) phenyl, 

(b) dimethylamino, and 
35 (c) acetylamino, and 

(4) 2,3 dihydroxypropyl; 
halogen is CI or F; 

a is a single bond or a double bond; provided that when a is a double bond and R 5 and R 6 is OH the 
configuration of the 5-position of the naphthyl ring is 5(R); or'a pharmaceutical^ acceptable salt thereof ' 
40 2. A Compound of Claim 1 wherein: 

R* is; 

(1) hydrogen; 

(2) Ct-10 alkyl; 

(3) substituted Ci-, 0 alkyl in which one or more substituents is selected from: 
45 (a) halogen, 

(b) hydroxy, 

(c) amino; 

(4) CH2R12 in which R 12 is selected from: 
(a) C1-5 aikoxy, 

50 (b) Ct -5 aikoxy carbonyl, 

(c) C1-5 alkylacyloxy, 

(d) phenylacyloxy, 

(e) phenoxycarbonyl, 

(f) phenylCt-salkyl, 
55 (g) phenylCi ~ 5 aikoxy 

(h) C t -salkylamino, 

(i) di(Ci- 5 alkyl)amino, 
(j) phenylamino, 
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(k) substituted phenylamino in which the substituents are X and Y, 
(I) phenyl Ci -salkylamino, 

(m) substituted phenylCi -salkyl amino in which the substituents are X and Y. 
(n) C3-8 cycloaikyl, 
5 (o) phenyl, 

(p) substituted phenyl in which the substituents are X and Y r 
(q) phenylS{0)„. 

(r) substituted phenyl S(0) n in which the substituents are X and Y, 

(s) phenyl Ci -5 alkyl S(0) n 
10 (t)Ci-s alkylS(0) n . 

(u) phenylaminoacyloxy, 

(v) Ci -5 alkylaminoacyloxy. 

(w) Ct -s alkylacylamino. 

(x) di(phenylCi -salkyl)phosphonyl, 
75 (y) di(Ct-salkyl)phosphinyl; 

(5) R* together with the carbon atom to which it is attached represents a cyclopropane ring; 

Rs and Re independently are H. OH, OR7 or R 5 and Rs together with the carbon to which they are attached 

represent C = 0, or Rs and Rs together with the carbon to which they are attached represent a 

cyclopropane ring; provided that when R 5 is H, R 6 is OH or OR7 and when R s is OH, R 6 is H, and when R s 
20 is OR7. Re is H; 

X and Y are independently selected from: 

a) OH, 

b) F, 

c) trifluoromethyl, 
25 d) Ci-aalkoxy. 

e) hydrogen, 

f) Ct-s alkyl. 

3. A Compound of Claim 2 wherein: 
30 Ri is Ct-ioalkyi; and 

R* is CH 3 , H, or CHaphenyl; 
R 7 is 

OO O 

a il »l 

- P RsRg, - C NR 8 R 9 - C -0-R 8 , Ct -salkyl or phenylCi - 3 alkyl; 
35 Rg and R9 independently are H, Ci-3alkyl, phenylCi - 3 alkyi or aryl wherein aryl is phenyl or naphthyl or 
phenyl or naphthyl substituted with X. 

4. A Compound of Claim 3 wherein: 
Ri is 2-butyl or 2-methyl-2-butyi; 

R* is CH 3 . 

40 5. A Compound of Claim 2 wherein: 

Ri is Ci-ioalkyl; 

R* is CH2OH or phenylacyloxymethyl; 
R 7 is 



45 - P RsRs, - C NRsRg, or Ci -salkyl or phenylCi -salkyl; 

R 8 and R 9 independently are H, Ci -salkyl, phenylCi -salkyl or aryl wherein aryl is phenyl or naphthyl or 
phenyl or naphthyl substituted with X. 

6. A Compound of Claim 5 wherein: 
Ri is 2-butyl or 2-methyl-2-butyl; 

50 Ri is CH 2 OH. 

7. A Compound of Claim 4 selected from: 
6(R)-[2-[8(SH2,2-dimethylbutyryloxy)-2(S)-methyl-5(R)-hydroxy-6(R)-methyl-1 ,2,3,4 t 4a(R),5,6,7,8,8a(R)- 
decahydronaphthyl-1(S)]ethyl]-4(R)-hydroxy-3,4,5,6-tetrahydro-2H-pyran-2-one; 

6(RH2-[8(s)-{2,2-dimethylbutyryloxy)-2(S)-methyl-5<S)-hydroxy-6(S)-methyl-1. 2.3,4,4a(R),5.6,7,8.8a(R)- 
55 decahydronaphthyl-^SJlethyl^Rhbydroxy-S^.S^-tetrahydro^H-pyran^-one; 

6(RH2-[8(SM2,2-dimethylbutyryloxyh^ ,2,3,4,4a(R)- 
1 5 t 6,7,8 1 8a(R)-decahydronaphthyl-1(S)]ethylh4{rt)-hydroxy-3,4,5,6-tetrahydro-2H-pyran-2-one; 
6(R)-[2-{8(S)-(2,2-dimethylbutyryloxy)-2(S)-methyl-5(R)-diphenylphosphinyloxy-6(R)-methyl-t, 2,3,4,4a(R)- 



O 
11 
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,5,6,7.8,8a(R)-decahydro^^ 

6(RM2-[8(SM2,2<Jimethyibutyry^ 2 3 4 4a(R) _ 

.5,6,7,8,8a(R)-decahydronaphthyl-1 (S)}ethyi}-4(R)-hydroxy-3,4 r 5 > 6-t0trahydro-2H-.pyran«2-one; 
6(RH2-[8(S)-(2,2<iimethylbutyryloxy)-2(S^ 2 3 4 4a<R)- 

.5.6,7,8.8a(R)-decahydronaphthyl-1(S)^ 

6<RH2-[8<$)-(2,2-dimethylbutyr^^^^ ,2,3,4,4a(R),5,6 7 8 8a<R)- 

decahydronaphthyM (S)]ethylH(R)-hydr6xy-3 f 4,5,6-tetrahydro-2H-pyran-2-one; 

6(R).[2-[8(S)-(2,2-dimethy!butyryloxy)-2(S)-methyl-5(Rhhydroxy-6(Rhmeth 

octahydronaphthy!-1(S)]ethyl]-4(R)-hydroxy-3 f 4 t 5 ) 6-tetrahydro-2H-pyran-2-one; 
6 <RH8(S)-<2,2-dimethylbutyry^ 

nonahydronaphthyl-1(S)]ethyl]-4(R)^ 

6(RH2-l8(S)-(2,2-dimethy ibutyryloxy)-2(S)-methyl-5-oxo-6(S)-methy 1-1 ,2,3,4,4a(R).6,7 8 8a(R)- 
nonahydronaphthyl-1(S)]ethylh4(R)-hydroxy-3.^^ and the corresponding ring 

opened dihydroxy acid and esters thereof. 

8. A hypocholesterolemic. hypolipidemic pharmaceutical composition comprising a pharmaceutical^ 
acceptable carrier and a therapeutically effective amount of a compound as defined in Claim 1 . 

9. A composition of Claim 8 in which the compound is selected from: 
6(R)-[2-[8(S)-(2,2-dimethy!butyryloxy)-2(S)-methyl-5(R)-hydroxy-6(R)-methyl-l f 2,3,4,4a(R),5 6 7 8 8a(R)- 
decahydronaphthyM (S)]ethyl]-4(R)-hydroxy-3, 4,5,6- tetrahydro-2H-pyran-2-one; 

6(R)-[2-[8(S)-(2 t 2-dimethyIbutyryloxy)-2(S)-methyl-5(S)-hydroxy-6(S)-methyl-1 ,2,3,4,4a(R),5 6 7 8 8a(R)- 
decahydronaphthyM (S)]ethyl]-4(R)-hydroxy-3,4,5,6-tetrahydro-2H-pyran-2-one; 

6<R)-[2-[8(SH2,2-dimethylbutyiYloxy^ 2 3 4 4a(R)- 

,5,6.7 f 8,8a(R)-decahydronaphthyi-1(S)]emyiH(R)-hydroxy-3 t 4,5,6-tetrahydro-2H-pyran-2-one; 
6(R)-[2-[8(S)-(2 f 2<Jimethylbutyryloxy)-2(S)-methyl-5(R)-di 

.5 r 6 > 7 l 8,8a(R)-decahydronaphthyl-1(S)]ethyl]-4(R)-hydroxy-3 > 4,5.6-tetrahydro-2H-pyran-2-one;' 
6(R)-[2-[8(Sh(2,2-dimethyibutyryloxy)-2(S)-methyl-5(RH1-phenyiethyl-2-oxy)-6(R)-methyl-1 2 3 4 4a(R)- 
,5,6.7,8,8a(R)-decahydronaphthyl-1 (S)]ethy l^4(R)-hydroxy-3,4,5,6-tetrahydro-2H-pyran-2-one; , 
6(R)-[2-{8(S)-(2,2-dimethyibutyryloxy)-2(S)-methyl-5(R)-diben2y!aminocarbonyloxy-6(R)-methyl-1 2 3 4 4a(R)- 
,5,6,7,83a(R)-decahydronaphthyl-1 (S)]ethyl]-4(R)-hydroxy-3,4,5 t 6-tetrahydro-2H-pyran-2-one; 
6(R)-[2-[8(S)-(2,2-dimethylbutyryloxy)-2(S)-methyl-5-oxo-6(R)-methyl-6(R)-methyi-1^ 5 6 7 8 8a(R)- 

nonahydronaphthyl-1(S)]ethylH(R)-hydroxy-3,4,5 f 6-tetrahydrcH2H>pyran-2-one; 
6<RH2-[8(S)-(2,2-dimethylbuty^ 

nonahydronaphthyl-1(S)]ethyl]-4(R)-hydroxy-3,4,5 t 6-tetrahydro-2H~pyran-2-one; 
6(R)-{2-{8(SM2,2-dimethy^ 

decahydronaphthyl-1(S)}ethyl}-4(R)-hydroxy-3,4,5,6-tetrahydro-2H-pyran-2-one; 

6(RH2-[8(S)-(2,2^imethylbutyryloxy)-2(S)-methyl-5(R)-hydroxy-6(R)-methyl-1 .2, 3,4,4a(R),5,6 7 8 8a(R)- 

octahydronaphthyl-1(S)]ethylH(R)-hydroxy-3,4,5,6-tetrahydro-2H-pyran-2-one; and the corresponding ring 
opened dihydroxy add and esters. 

10. A process for the formation of a compound (1-6): 




OH 



0-6) 
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wherein: 

Ri is selected from: 

(1) Ci-io alky I: 

(2) substituted Ci-to alky! in which one or more substituent(s) is selected from 
5 (a) halogen, 

(b) hydroxy. 

(c) Ci-to alkoxy. 

(d) Ci-s alkoxy car bony I, 

(e) Ci-s acyloxy, 
to (f) C3-8 cycloalkyl, 

(g) phenyl, 

(h) substituted phenyl in which the substituents are X and Y, . 

(i) C1 -10 alkylS(0) n in which n is 0 to 2, 
(j) C3-8 cycloalkylS(0) n , 

/5 (k) phenylS(0) n , 

(I) substituted phenylS(0) n in which the substituents are X and Y, and 
(m) oxo; 

(3) C1-10 alkoxy; 

(4) C^-io alkenyl; 
20 (5) C3-8 cycloalkyl; 

(6) substituted Ca-a cycloalkyl in which one substituent is selected from 

(a) Ci-to alky I 

(b) substituted C1-10 alkyl in which the substituent is selected from 
(i) halogen, 

25 (ii) hydroxy, 

(iii) Ct - to alkoxy, 

(iv) Ci -5 alkoxy carbony I, 

(v) Ci-s acyloxy, 

(vi) phenyl, 

30 (vii) substituted phenyl in which the substituents are X and Y 

(viii) Ci-to alkylS(0) nt 

(ix) C3-8 cycloalkylS(0) n , 

(x) phenylS(0)„, 

(xi) substituted phenylS(0) n in which the substituents are X and Y, and 
35 (xii) oxo, 

(c) Ct-10 alkylS(0) n , 

(d) C3-8 cycloalkylS(0) n , 

(e) phenylS(0) n , 

(f) substituted phenylS(0) n in which the substituents are X and Y, 
40 (g) halogen, 

(h) hydroxy, 
(t) C1 - to alkoxy, 
(j) Ci -s alkoxycarbonyl, 
(k) Ci -s acyloxy. 
45 (I) phenyl, and 

(m) substituted phenyl in which the substituents are X and Y; 

(7) phenyl; 

(8) substituted phenyl in which the substituents are X and Y; 

(9) . amino; 

so (10) C1-5 alkylamino; 
(t1)di(Ci-5 alkyl)amino; 

(12) phenylamino; 

(13) substituted phenylamino in which the substituents are X and Y; 

(14) phenyl Ct-10 alkylamino; 

55 (15) substituted phenyl C1-10 alkylamino in which the substituents are X and Y; 
(16) a member selected from 

(a) piperidinyl, 

(b) pyrrolidinyl, 
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(c) piperazinyl, 

(d) morpholinyl, and 

(e) thiomorpholinyl; and 

(17) R10S in which Ri 0 is selected from 
5 (a) Ct-io alkyl, 

(b) phenyl, and 

(c) substituted phenyl in which the substituents are X and Y- 
R * is; 

(1) halogen; 
w (2) Ci -jo alkyl; and 

(3) substituted Ci -io alkyl in which one or more substituents is selected from 

(a) hydrogen, 

(b) OT, 

(c) C1-10 alkoxy 

75 (d) Ct-s alkoxycarbonyl, 

(e) Ct-s alkylacyloxy, 

(f) phenylacyloxy, 

(g) phenoxycarbonyl, 

(h) phenyl Ci - 5 alkylacyloxy, 
20 (i) phenyl Ci -s alkoxy, 

(j) amino, 

(k) Ct-s aikylamino, 
(I) di(Ci- 5 alkyl)amino, 
(m) phenylamino, 

25 (n) substituted phenylamino in which the substituents are X and Y; 
(o) phenyl Ci -s aikylamino, 

(p) substituted phenyl Ci - 5 aikylamino in which the substituents are X and Y, 
(q) C3-8 cycloalkyl, 
(r) phenyl, 

30 (s) substituted phenyl in which the substituents are X and Y 
(t) phenylS(0) n , 

(u) substituted phenyl S(0) n in which the substituents are X and Y ; - 
(v) phenyl Ci -5 alkyl S(0)„, 
(w) C1-5 alkylS(0) n ; 
35 (x) phenylaminoacyloxy, 
(y) Ct-salkylaminoacyloxy, 
(2) Ci- 5 alky{acylamino, 
(aa) di(phenylCi -saIkyl)phosphony! 
(bb) di(Ci -5 alky l)phosphiny I 

(4) R'. together with the carbon atom to which it is attached represents a C 3 - 8 carbocyclic rinq- 
X and Y are independently selected from: 

a) OH; 

b) halogen, 

c) trifluoromethyl, 
45 d) C,- 3 aikoxy, 

e) Ci -salkylocarbonyloxy, 

f) phenylcarbonyloxy, 

g) Ci -3 alkoxycarbonyl, 

h) phenyloxycarbonyl, 
50 i) hydrogen, 

j) C,- 5 alkyl; 

T is H, tert-butyfdimethylsilyl, tert-butyl diphenylsilyl, trimethylsilyl, triethylsilyl, triisopropylsilyl, or 



40 



55 



tetrahydropyranyl; 
halogen is CI or F; 

a is a single bond or a double bond; which comprises treatment of a compound 
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0-5) 

20 

with sodium borohydride to form compound (1-6); and optionally where T is not H, removal of the hydroxy! 
protecting group by treatment with tetrabutyl ammonium fluoride and acetic acid to form a compound (1-6) 



30 



35 



40 




CI -6) 

45 

wherein : 

FU is R + where T is H. 

Claims for the following Contracting State: GR 

so 

1. A process for the formation of a compound (1-6): 



55 
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OH 

15 

0-6) 

20 wherein: 

Ri is selected from: 

(1) Ci-io alkyl; 

(2) substituted Ci-io alkyl in which one or more substituent(s) is selected from 
(a) halogen, 

25 (b) hydroxy, 

(c) Ci-io alkoxy, 

(d) Ct-s alkoxy car bony I, 

(e) Ci-s acyloxy, 

(f) C 3 -8 cycloalkyl, 
30 (9) phenyl, 

(h) substituted phenyl in which the substituents are X and Y, 

(i) Ct-10 alkylS(0) n in which n is 0 to 2 t 
(j) C 3 - 8 cycloalkylS(0) n , 

(k) phenylS(0) n , 

35 (I) substituted phenylS(0) n in which the substituents are X and Y, and 
(m) oxo; 

(3) Ci - to alkoxy; 

(4) C 2 -to alkenyl; 

(5) C 3 - 3 cycloalkyl; 

40 (6) substituted C 3 - 8 cycloalkyl in which one substituent is selected from 

(a) Ct-to alkyl 

(b) substituted C1-10 alkyl in which the substituent is selected from 

(i) halogen, 

(ii) hydroxy, 

45 (iii) Ct-10 alkoxy, 

(iv) Ct-s alkoxycarbonyl, 

(v) Ci -5 acyloxy, 

(vi) phenyl, 

(vii) substituted phenyl in which the substituents are X and Y 
50 (viii) Ct-to alkylS(0) n , 

(ix) C3-8 cycloalkylS(0) n , 

(x) phenylS(0)„, 

(xi) substituted phenylS(0) n in which the substituents are X and Y, and 

(xii) oxo, 

55 (c) Ci-io alkylS(0) n , 

(d) C3-8 cycloaikylS(0) n , 

(e) phenylS(0) n , 

(f) substituted phenyIS(0) n in which the substituents are X and Y, 
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(g) halogen, 

(h) hydroxy, 

(i) Ci-io alkoxy. 

(j) Ci -5 aikoxycarbonyl. 
5 (k) Ci -s acyloxy, 

(I) phenyl, and 

(m) substituted phenyl in which the substituents are X and Y; 

(7) phenyl; 

(8) substituted phenyl in which the substituents are X and Y; 
70 (9) amino; 

(10) Ci-s alkylamino; 

(I I ) di(Ci -s aikyl)amino; 

(12) phenylamino; 

(13) substituted phenylamino in which the substituents are X and Y; 
75 (14) phenyl Ci-io alkylamino; 

(15) substituted phenyl Ci-io alkylamino in which the substituents are X and Y; 

(16) a member selected from 

(a) piperidinyl, 

(b) pyrrolidinyl. 
20 (c) piperazinyl, 

(d) morpholinyl, and 

(e) thiomorpholinyl; and 

(17) RioS in which Rio is selected from 
(a) Ct-to alky I, 

25 (b) phenyl, and 

(c) substituted phenyl in which the substituents are X and Y; 
R 4 is; 

(1) halogen; 

(2) Ci-io alky I; and 

30 (3) substituted Ci -to aikyl in which one or more substituents is selected from 

(a) hydrogen, 

(b) OT. 

(c) C1-10 alkoxy 

(d) Ci -s aikoxycarbonyl, 
35 (e) Ci -s alkylacyloxy, 

(0 phenylacyloxy, 

(g) phenoxycarbonyl, 

(h) phenyl Ci -5 alkylacyloxy, 

(i) phenyl C1-5 alkoxy, 
40 (j) amino, 

(k) C1-5 alkylamino, 

(1) di(Ci-s alkyl)amino, 
(m) phenylamino, 

(n) substituted phenylamino in which the substituents are X arid Y; 
45 (o) phenyl Ci -s alkylamino, 

(p) substituted phenyl Ci -5 alkylamino in which the substituents are X and Y, 
(q) C3 -g cycioalkyl, 
(r) phenyl, 

(s) substituted phenyl in which the substituents are X and Y, 
so (t) phenylS(0) n , 

(u) substituted phenyl S(0) n in which the substituents are X and Y, 

(v) phenyl Ci -5 aikyl S(0)„, 

(w) C1-5 alkylS(0) n ; 

(x) phenylaminoacyloxy, 
55 (y) Ci-5alkylaminoacyloxy, 

(2) Ci -salkylacylamino, 

(aa) di(phenylCi -5 alky l)phosphony I 
(bb) di(Ci -saJkyl)phosphinyl 
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(4) R'* together with the carbon atom to which it is attached represents a C 3 - 8 carbocyclic rino- 
X and Y are independently selected from: y ' 

a) OH; 

b) halogen, 

5 c) trifluoromethyl, 

d) Ci - 3 aikoxy, 

e) Ci -3alkylocarbonyloxy, 

f) phenyicarbonyloxy, 

g) Ci -3alkoxycarbonyi, 
to h) phenyloxycarbonyl, 

i) hydrogen, * 
j) Ct-salkyl; 

Ixly^o^T^^' - bUty ' dipheny,S,,yi ' I*-M-W. triisopropylsi.yl. or 

75 halogen is CI or F; 

a is a single bond or a double bond; which comprises treatment of a compound 



20 



25 



30 




35 



0-5) 

with sodium borohydride to form compound (1-6); and optionally where T is not H. removal of the hvdroxv. 
40 proteofng group by treatment with tetrabuty. ammonium fluoride and aoetic add to.fo^loompound I " 



45 



50 



55 
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Wherein R* is R * where T is H. 

2. A process according to Claim 1 wherein: 
R 7 * is; 
25 (1) hydrogen; 

(2) Ci-to alky I; 

(3) substituted C1-10 alkyl in which one or more substituents is selected from: 

(a) halogen, 

(b) OT, 

00 (c) amino; 

(4) CH2R12 in which R12 is selected from: 

(a) Ci -5 alkoxy, 

(b) C1 -5 alkoxy carbonyl, 

(c) Ci -5 alkylacyloxy. 
35 (d) phenyiacyioxy, 

(e) phenoxycarbonyl, 

(f) phenylCt-salkyl, 

(g) phenylCi -5 alkoxy 

(h) Ci-salkylamino, 
40 (i) di(Ci-5alkyl)amino, 

(j) phenylamino, 

(k) substituted phenylamino in which the substituents are X and Y, _ _ 

(I) phenyl Ci -salkylamino, 

(m) substituted phenyl Ci -salkyl amino in which the substituents are X and Y, 
45 (n) C3-8 cycloalkyl, 
(o) phenyl, 

(p) substituted phenyl in which the substituents are X and Y, 
(q) phenylS(0) n 

(r) substituted phenyl S(0) n in which the substituents are X and Y, 
so (s) phenyl Ct-s alkylS(0) n . 

(t) C,-5 alkylS(0)„, 

(u) phenylaminoacyloxy, 

(v) Ci -5 alkylaminoacyloxy, 

(w) Ci -5 alkylacylamino, 
55 (x) di(pheny ICi -5 alky l)phosphony I, 

(y) di(Ci-salkyl)phosphinyl; 

(5) R*4 together with the carbon atom to which it is attached represents a cyclopropane ring; 
X and Y are independently selected from: 
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a) OH; 

b) F. 

c) triffuoromethyl, 

d) Ci_ 3 alkoxy, 
s e) hydrogen, 

0 C,- s alkyl. 

3. A process according to Claim 2 wherein: 
Ri is Ci-ioaikyl; and 
FU is CH 3 . H. CH 2 phenyl, Or CH 2 OT. 
io 4. A process according to Claim 3 wherein: 
Ri is 2-butyl or 2-methyi-2-butyl; 
H\ is CH 3 . 

5. A compound of structural formula: 



75 




O 



wherein: 
M is 



35 | 

-c- 

i 

Z 



40 or 

i 

- C =C; 

Z is CI or Br; 

L2iy^^ ^ bUtyl di P h enylsiiyl. trimethylsilyl. tnethylsilyl, triisopropylsilyl, or 

Rt is selected from: 

(1) Ct-,0 alkyl; 

(2) substituted C, - t0 alkyl in which one or more substituent(s) is selected from 
(a) halogen. 

so (b) hydroxy, 

(c) Ci-t 0 afkoxy, 

(d) Ci -s alkoxycarbonyl, 

(e) Ct - 5 acyloxy, 
(0 C 3 -8 cycloalkyl. 

55 (g) phenyl, 

(h) substituted phenyl in which the substituents are X and Y, 

(i) C, -,o alkylS(0)„ in which n is 0 to 2, 
(i) C3-8 cycloalkylS(0)n, 
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(k) phenylS(0) n , 

(I) substituted phenylS(0) n in which the substituents are X and Y. and 
(m) oxo; 

(3) O-io alkoxy; 
s (4) Ca-10 alkenyl; 

(5) C2-8 cycloalkyl; 

(6) substituted C3-8 cycloalkyl in which one substituent is selected from 

(a) C1-10 aJkyl 

(b) substituted Ct-10 alkyl in which the substituent is selected from 
70 (i) halogen, 

(ii) hydroxy, 

(iii) Ci-to alkoxy, 

(iv) Ct-s alkoxycarbonyl. 

(v) C1-5 acyloxy. 
75 (vi) phenyl, 

(vii) substituted phenyl in which the substituents are X and Y 

(viii) C,-,o alkylS(0) n . 

(ix) C3-8 cycloalkylS(0) n . 

(x) phenylS(0)„, 

20 (xi) substituted phenylS(0) n in which the substituents are X and Y, and 
(xii) oxo. 

(c) Ct-,o aJkylS(0)„, 

(d) C3-8 cycloalkylS(0) n , 

(e) phenylS(0) m 

25 (f) substituted phenylS(0) n in which the substituents are X and Y, 

(g) halogen, 

(h) hydroxy, 

(i) C1-10 alkoxy, 

G) Ci -5 alkoxycarbonyl, 
30 (k) C:-5 acyloxy, 

(I) phenyl, and 

(m) substituted phenyl in which the substituents are X and Y; 

(7) phenyl; 

(8) substituted phenyl in which the substituents are X and Y; 
35 (9) amino; 

(10) C1-5 alkylaminp; 

(II) di(Ct-s alkyljamino; 

(12) phenylamino; 

(13) substituted phenylamino in which the substituents are X and Y; 
40 (14) phenyl Ci-to aikylamino; 

(15) substituted phenyl Ci -loalkyiamino in which the substituents are X and Y; 

(16) a member selected from 

(a) piperidinyl, 

(b) pyrrolidinyl, 
45 (c) piperazinyl, 

(d) morpholinyl. and 

(e) thiomorpholinyi; and 

(17) R5S in which Rs is selected from 
(a) Ci-to alkyl. 

so (b) phenyl, and 

(c) substituted phenyl in which the substituents are X and Y; 
FU is CH 3 . CH2OT or H; 

X and Y are independently selected from: 
a) OH, 
55 b) halogen, 

c) trifluoromethyl. 

d) Ct-safkoxy, 

e) Ci-3alkylcarbonyloxy, 
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f) phenylcarbonyloxy, 

g) Ct - 3 aikoxycarbonyl, 

h) phenyloxycarbonyl, 

i) hydrogen; 
5 j) Ct ^ 5 afkyl; 

a is a single bond or a double bond provided that when M is C-Z. a is a single bond. 
6. A compound according to Claim 5 wherein: 

M is 

io - C -Z; 
Z is Br; 

Ri is selected from: 

(1) C,-,o alkyl; 

(2) substituted Ci-io alkyl in which one or more substituent(s) is selected from 
75 (a) halogen, 

(b) hydroxy, 

(c) C1-10 alkoxy, 

(d) Ci -s aikoxycarbonyl, 

(e) Ct -s acyloxy, 
20 (0 C 3 - 3 cycloalkyl, 

(g) phenyl, 

(h) substituted phenyl in which the substituents are X and Y, and 

(i) oxo; 

(3) C3-8 cycloalkyl; 

25 (4) substituted C3-8 cycloalkyl in which one substituent is selected from 

(a) C1-10 alkyl, 

(b) substituted C1 -to aikyl in which the substituent is selected from 

(i) halogen, 

(ii) hydroxy, 

30 (iii) Ci-,o alkoxy, 

(iv) C1 -5 acyloxy, 

(v) Ci -5 aikoxycarbonyl, 

(vi) phenyl, 

(vii) substituted phenyl in which the substituents are X and Y, and 
35 (viii) oxo, 

(c) halogen, 

(d) hydroxy, 

(e) Ci - 10 alkoxy, 

(f) Ci -5 aikoxycarbonyl, 
40 (g) Ci -5 acyloxy, 

(h) phenyl, 

(i) substituted phenyl in which the substituents are X and Y; 

(5) phenylamino; 

(6) substituted phenylamino in which the substituents are X and Y; 
45 (7) phenylCi -i 0 alkylamino and; 

(8) substituted phenyl C1-10 alkylamino in which the substituents are X and Y; 
X and Y are independently selected from 

a) OH. 

b) F, 

so c) trifluoromethyl, 

d) Ct- 3 alkoxy, 

e) hydrogen; 

f) Ci-s alkyl. 

7. A compound according to Claim 6 wherein: 
55 R, is C,- 10 alkyl; 

R\ is CH 3 . 

8. A compound according to Claim 7 selected from the group wherein; 
(a) R1 is 2-methyl-2-butyl; 
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10 



rs 



20 



25 



30 



35 



40 



45 



50 



T is tert-butyldimethylsilyl; 
M is^-Z: 
Zis Br; 

(b) Ri is 2-butyl; 

T is tert-b uty Idim ethy Isily I ; 
M is -C-Z; 
Z is Br; 

(c) Ri-2-methyl-2-butyl. 
T is tert-butyldimethylsilyl. 

M is -C = C. a is a double bond; 

(d) R1 is 2-butyl. 

T is tert-butyldimethylsilyl, 

M is -C = C, a is a double bond. 

Claims for the following Contracting State: ES 

1. A process for the formation of a compound (1-6): 



wherein: 

Ri is selected from: 

(1) C,-io alkyl: 

(2) substituted Ct-io alkyi in which one or more substituent(s) is selected from 

(a) halogen, 

(b) hydroxy. 

(c) Ct-to alkoxy. 

(d) Ci-s alkoxy car bony I, 

(e) Ci -s acyloxy, 

(f) Ca-s cycloalkyl, 

(g) phenyl. 

(h) substituted phenyl in which the substituents are X and Y, 

(i) Ci -io alkylS(0)„ in which n is 0 to 2. 
(j) C 3 -s cycloalkylS(0) n> 

(k) phenylS(0) n , 

(I) substituted phenylS(0) n in which the substituents are X and Y, and 
(m) oxo; 

(3) Ct-to alkoxy; 

(4) C2-10 alkenyl; 

(5) C3-3 cycloalkyl; 

(6) substituted C3-8 cycloalkyl in which one substituent is selected from 
(a) Ct-to alkyl 
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(b) substituted Ci-io alkyl in which the substituent is selected from 

(i) halogen, 

(ii) hydroxy, 

(iii) Ci-to aikoxy, 

5 (iv) Ci -5 aikoxy carbony I, 

(v) Ci -s acyloxy, 

(vi) phenyl, 

(vii) substituted phenyl in which the substituents are X and Y 

(viii) Ct-io alkyiS(0) nt 

jo (ix) C 3 -8 cycloalkylS{0) n , 

(x) phenylS(0) n , 

(xi) substituted phenylS(0) n in which the substituents are X and Y, and 

(xii) oxo, 

(c) C1-10 alky!S(0) n , 

75 (d) C3-8 cycloalkylS(0) n> 

(e) phenyIS(0) n , 

(f) substituted phenylS(0) n in which the substituents are X and Y, 

(g) halogen, 

(h) hydroxy, 

20 (i) Ci -10 aikoxy, 

(j) Ci -5 aikoxycarbonyt, 
(k) C1-5 acyloxy, 

(I) phenyl, and 

(m) substituted phenyl in which the substituents are X and Y; 
25 (7) phenyl; 

(8) substituted phenyl in which the substituents are X and Y; 

(9) amino; 

(10) C1-5 aikylamino; 

(II) di(C t -s alkyl)amino; 
30 (12) phenylamino; 

(13) substituted phenylamino in which the substituents are X and Y; 

(14) phenyl C1-10 aikylamino; 

(15) substituted phenyl Ci- !0 aikylamino in which the substituents are X and Y; 

(16) a member selected from 
35 (a) piperidinyl, 

(b) pyrrolidinyl, 

(c) piperazinyl, 

(d) morpholinyl, and 

(e) thiomorpholinyl; and 

40 (17) R10S in which R10 is selected from 

(a) Ci-,o aikyl, 

(b) phenyl, and 

(c) substituted phenyl in which the substituents are X and Y; 
FU is; 

45 (1) halogen; 

(2) Ci-,o aikyl; and 

(3) substituted Ci -10 alkyl in which one or more substituents is selected from 

(a) hydrogen, 

(b) OT, 

so (c) Ci -10 aikoxy 

(d) Ci - 5 alkoxycarbonyl, 

(e) Ci -5 aikylacyloxy, 

(f) phenylacyloxy, 

(g) phenoxycarbonyl, 

55 (h) phenyl Ci -5 aikylacyloxy, 
(i) phenyl Ci -5 aikoxy, 
(j) amino, 

(k) C? -5 aikylamino, 
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(I) di(Ci -s aJkyl)amino, 
(m) phenylamino, 

(n) substituted phenylamino in which the substituents are X and Y; 
(o) phenyl Ci -5 alkylamino, 

(p) substituted phenyl C1 -5 aJkylamino in which the substituents are X and Y, 
(q) C3-8 cycloalkyl, 
(r) phenyl, 

(s) substituted phenyl in which the substituents are X and Y, 
(t) phenyIS(0) n , 

(u) substituted phenyl S(0) n in which- the substituents are X and Y. 

(v) phenyl C1 -5 aikyl S(0)„, 

(w) Ci -5 alkylS(0) n ; 

(x) phenylaminoacyloxy, 

(y) Ct-salkylaminoacyloxy, 

(z) Ct -salkylacylamino, 

(aa) di(phenylCt -salkyl)phosphonyl 

(bb) di(Ci -salkyl)phosphinyl 

(4) R * together with the carbon atom to which it is attached represents a C3-8 carbocyclic ring; 
X and Y are independently selected from: 

a) OH; 

b) halogen, 

c) trifiuoromethyl, 

d) Ct-3aikoxy, 

e) Ci-aalkylocarbonyloxy, 

f) phenylcarbonyloxy, 

g) Ci-3alkoxycarbonyl, 

h) phenyloxycarbonyl, 

i) hydrogen, 
j) C-salkyl; 

T is H, tert-butytdimethylsilyl, tert-butyl diphenylsilyl, trimethyisilyl, triethylsilyl, triisopropylsilyl, or 

tetrahydropyranyl; 

halogen is CI or F; 

a is a single bond or a double bond; which comprises treatment of a compound 



with sodium borohydride to form compound (1-6); and optionally where T is not H, removal of the hydroxyl 
protecting group by treatment with tetrabutyl ammonium fluoride and acetic acid to form a compound 





(1-5) 
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wherein: 

R« is R«. where T is H. 

2. A process according to Claim 1 wherein: 
25 r'* is; 

(1) hydrogen; 

(2) Ci-io alkyl; 

(3) substituted Ci-io alkyl in which one or more substituents is selected from: 
(a) halogen, 

30 (b) OT. 

(c) amino; 

(4) CH2R12 in which R12 is selected from: 

(a) Ci -5 alkoxy, 

(b) C1 -5 alkoxy carbonyl, 
35 (c) Ci -5 alkylacyloxy, 

(d) phenylacyloxy, 

(e) phenoxycarbonyl, 

(f) phenylCi -5 alkyl, 

(g) phenylCi -5 alkoxy 
40 (h) Ct-salkylamino, 

(i) di(Ci -salkyl)amino, 
(j) phenylamino, 

(k) substituted phenylamino in which the substituents are X and Y, 
(I) phenyl Ci -salkylamino, 
45 (m) substituted phenyl Ci -5 alkyl amino in which the substituents are X and Y, 
(n) C3-8 cycloalkyl, 
(o) phenyl, 

(p) substituted phenyl in which the substituents are X and Y, 
(q) phenylS(0)„ 

50 (r) substituted phenylS(0) n in which the substituents are X and Y, 

(s) phenyl Ci -5 alky!S(0) n , 

(t) C, -5 alkylS(0)„. 

(u) phenylaminoacyloxy, 

(v) Ci -5 alkylaminoacyloxy, 
55 (w) Ci -5 alky lacy lamino, 

(x) di(phenylCi - 5 alkyi)phosphonyl, 

(y) di(Ci- 5 alkyl)phosphinyl; 

(5) R * together with the carbon atom to which it is attached represents a cyclopropane ring; 
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X and Y are independently selected from: 

a) OH. 

b) F. 

c) trifluoromethyl, 
5 d) Ci -aalkoxy, 

e) hydrogen, 
0 Ci-saJkyl. 

3. A process according to Claim 2 wherein: 
Ri is Ci-ioalkyl; and 

w FU is CH 3 , H, CH 2 phenyl, or CH 2 OT. 

4. A process according to Claim 3 wherein: 
Ri is 2-butyi or 2-methyl-2-butyl; 

R\ is CH 3 . 

5. A process of Claim 1 which further comprises treatment of compound (1-6); 
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OH 
0-6) 

with benzyl isocyanate to form a compound (1-7) 



40 



45 




"C(Q)-NHBQnzyl 



(1-7) 

and optionally where T is not H, removal of the hydroxy I protecting group by treatment with tetrabutyl 
ammonium fluoride and acetic acid to form a compound (1-7) 
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u( O) - NHBenzyl 
(1-7) 



wherein: 

R« is R\ where T is H. 

6. A process of Claim 1 which further comprises treatment of compound (106) 




C1-6) 

with diphenylphosphinic chloride (Ph2POCI to form a compound (1-8) 



0349063A2_I_> 



52 



m 



BP 0 349 063 A2 



TO 



JO 



15 




20 and optionally where T is not H removal of the hydroxyl protecting group by treatment with tetrabutyl 
ammonium fluoride and acetic acid to form a compound (1-8) 
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40 



CI-8) 



wherein: 

FU is R «. where T is H. 
45 7. A process of Claim 1 which further comprises treatment of compound (1-6) 
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I to 
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TQ 




OH 



20 



0-6) 



with £-methoxystyrene followed by hydrogenation to form a compound (1-9) 
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30 



35 




OCH 2 CH 2 Ph 
0-9) 



40 



and optionally where T is not H, removal of the hydroxy protecting group by treatment with tetrabutyl 
ammonium fluoride and acetic acid to form a compound (I-9) 
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50 



55 




H 

OCH 2 CH 2 Ph 
(1-9) 
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wherein: 

FU is R* where T is H. 

8. A process of Claim 1 which further comprises treatment of compound (1-6) 



TO 



75 




20 with phosgene followed by dibenzylamine to form a compound (1-10) 
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30 



OS 




and optionally where T is not H, removal of the hydroxyl protecting group by treatment with tetrabutyl 
ammonium fluoride and acetic acid to form a compound (1-10) 
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55 



wherein: 

FU is R 4 where T is H. 
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